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Armco is submitting the RCRA Facility Investigation Report, dated September 14, 1999, 
for the Armco Kansas City Works facility in Kansas City, Missouri. Af'ideri~ified in Section XVI 
of the Permit, three copies of the RFI Report are provided for EPA and tw~:tcopies are provided to 
MNDR. This Report submittal is in accordance with the requirement of Section XXX of Armco's 
Part II Permit issued on November 30, 1994. 

Due to the magnitude of Appendix Z (Chemical Data Analytical Laboratory Reports), which 
in itself consists of 7 volumes of the RFI Report, only one copy of this appendix is provided to 
each Agency. If additional copies of this Appendix are desired, please contact Mr. Myrl Wear of 
Armco at 816-242-5855. 

Armco has been and is continuing the industrial real estate development process at the 
Kansas City facility. This report represents a significant step in completing the Permit obligations 
and finalizing the environmental components of the site development plans. Armco looks forward 
to the opportunity to discuss this Report with EPA and MDNR and achieve final agency 
resolutions on the facility. Armco is hopeful that the recent announcement by the EPA of a new 
RCRA Site Clean Up Strategy can be used to expedite the process at Kansas City toward final 
resolution of Permit requirements. Achieving an expedited and progressive final resolution would 
place the site in a position to execute the industrial redevelopment process with EPA and MDNR 
concurrence. 

Please contact Mr. Wear or me if you have any questions as your review of the Report 
proceeds. 

ARMCO INC. • P.O. Box 832 • Butler, PA 16003-0832 USA 
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I certify under penalty of law that this document and attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
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EXECUTIVE SUMMARY 

Armco Inc. has conducted a Resource Conservation and Recovery Act (RCRA) facility 

investigation (RFI) at its former Kansas City, Missouri Works. The RFI was conducted to 

satisfy the "Special Permit Conditions" presented in Part II of Armco's Part B Post-Closure 

Permit (Permit), issued by the United States Environmental Protection Agency (USEP A) Region 

VII on November 30, 1994. Bums & McDonnell Waste Consultants, Inc. (BMWCI) has 

prepared this Report at Armco's request. 

As used in this document, the term "Facility" is defined as the property owned by Armco 

(approximately 560 acres) as well as Solid Waste Management Units (SWMUs) and Areas of 

Concern (AOCs) located on property owned by GST Steel Company (approximately 300 acres). 

The Facility is shown on Figure ES-1. 

This RFI Report is submitted in accordance with Section XXX of the Permit. The purpose of 

this RFI Report is to present and evaluate the data and results obtained during the RFI (including 

Interim Measures) and to form the basis for further decisions regarding the Facility. The scope 

of this Report includes the SWMUs and AOCs defined in the Permit and six other SWMUs 

notified by Armco to USEPA and the Missouri Department of Natural Resources (MDNR) 

subsequent to issuance of the Permit. Table ES-1 summarizes Facility SWMUs and AOCs. 

INTRODUCTION 

Armco has conducted RFI and Interim Measures (IM) activities in accordance with Sections 

XXIX and XXXI, respectively, of the Permit. Throughout this Report, general references to RFI 

activities include work completed as part of IM activities. 

Investigation activities were conducted following Agency approved Workplan requirements and 

appropriate USEP A guidance and protocols, and used a phased investigation approach. 

Throughout investigation activities, Armco routinely performed additional investigation 
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• sampling, analyses, and information gathering measures in an effort to thoroughly characterize 

the Facility and efficiently complete the RFI process. 

IM activities began in 1994 with the submittal of the Interim Measures Plan (BMWCI, 1994). 

Following EPA and MDNR approval in 1996 of the Revised Interim Measures Plan (BMWCI, 

1996) and Addendum No. 1 to the Revised Interim Measures Plan (BMWCI, 1996b ), 

investigation activities began in late 1996 at five SWMUs. During the IM investigation, 

approximately 25 surface soil, 50 subsurface soil, and 7 groundwater samples were collected. 

The Interim Measures Investigation Report (BMWCI, 1997a), submitted in March 1997 and 

approved by the Agencies (i.e., USPEA and MDNR) in June 1997, detailed these results. Based 

on these results, Armco submitted both Addendum No. 2 to the Revised Interim Measures Plan 

(BWMCI, 1997b) and the SWMU 10 Workplan (BMWCI, 1997c) in June 1997. Following 

Agency approval of these documents in July 1997, Armco initiated additional investigation 

activities in September 1997 at two SWMUs. In addition, sampling, excavation, and paving 

activities were completed at SWMU 10. A total of 31 subsurface soil samples and 10 

• confirmation soil samples were collected during these activities. The SWMU 10 Excavation and 

Paving Activities Report (BMWCI, 1998), submitted in January 1998 and approved by the 

Agencies in May 1998, presented the results of the SWMU 10 activities. 

In September 1995, USEPA and MDNR requested submittal of an RFI Workplan, and 

subsequently the RCRA Facility Investigation Workplan (BMWCI, 1996a) was submitted in 

March 1996. Following Agency approval of this Workplan in November 1996, Armco 

submitted Addendum No. 1 to the RFI Workplan (BMWCI, 1997) in February 1997 and 

commenced investigation activities in March 1997. Phase 1 field activities included the 

collection of 57 surface soil samples, 195 subsurface soil samples, and 84 groundwater samples 

from 15 SWMUs and three AOCs. The RFI Phase 1 Data Package (BMWCI, 1997e) and 

Addendum No. 3 to the RFI Workplan (BMWCI, 1997d) were submitted simultaneously in 

December 1997 to provide the results of the first investigation phase and to outline additional 

investigation activities, respectively. Following Agency approval of Addendum No.3 in March 

1998, Armco performed investigation activities from April 1998 through September 1998. Phase 

• 2 activities included the collection of 35 surface soil samples, 535 subsurface soil samples, 67 
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groundwater samples, and 8 Mill Pond water and sediment samples from ten SWMUs and two 

AOCs. During the Phase 2 activities, Armco initiated additional field screening methodology 

(i.e., XRF spectroscopy) and sampling measures (additional sampling locations and analyses) to 

aid in the characterization of SWMUs and AOCs at the Facility. 

Based on Facility history, chemical analyses were conducted primarily for RCRA metals 

(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); pH; volatile organic 

compounds (VOCs); semivolatile organic compounds (SVOCs); polynuclear aromatic 

compounds (PAHs, a subset of SVOCs); and/or total petroleum hydrocarbons (TPH). Samples 

submitted to analytical laboratories resulted in more than 1,700 chemical analyses. In addition, 

physical soil analyses were performed on numerous subsurface soil samples to aid in evaluation 

of the environmental setting. 

Armco notified USEPA of six new SWMUs (SWMUs 34 through 39) at the Facility in a letter 

dated March 8, 1996. These SWMUs were previously used for the temporary accumulation of 

waste oil and/or grease drums. No records exist of hazardous constituents having been placed in 

these areas. Only SWMU 36 remains operational. The other five SWMUs are no longer used 

and no longer contain drums for waste oil or grease. No further activities have been conducted at 

these six SWMUs. A summary of the history and conditions of these SWMUs is provided in 

Appendix A. 

In accordance with the approved RFI Schedule, Armco began preparation of the RFI Report in 

1999. The RFI Report contains a detailed evaluation of the Facility history, environmental 

setting, potential migration pathways, nature and extent of contamination, and fate and transport 

potential. The RFI Report also includes a Human Health Risk Assessment (HHRA) and 

Ecological Risk Assessment for the Facility. These risk assessments are provided as individual 

reports contained in Appendices X andY, respectively. 

The following sections of this Executive Summary provide summaries of the Facility History, 

Environmental Setting, Introduction to RFI Findings, RFI Findings, and Future Use . 
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FACILITY HISTORY 

The Kansas City Bolt and Nut Company first occupied the property in 1888. Iron bolts and nuts 

were manufactured from purchased iron until the early 1920s when open-hearth furnaces were 

installed. Their name was changed in 1925 to Sheffield Steel Corporation, and the company 

became a subsidiary of Armco Steel Corporation in 1930. The steel maker pioneered the 

production of carbon steel products from 1 00-percent recycled scrap iron and steel in the 1950s. 

Armco's Kansas City operations included the production of steel from iron ore and scrap in open 

hearth furnaces and 100 percent scrap in the electric arc furnaces, and the production of steel 

ingots that were then rolled to produce billets used primarily as feed stock for the other plant 

operations. Production of steel in open-hearth furnaces was discontinued in 1959, and these 

furnaces were later demolished. By 1977, production operations included six electric arc 

furnaces in two melt shops, a blooming mill, and a continuous caster. Other semi-finished and 

finished products were also produced. By1983, production was limited to semi-finished steel 

products and a minor amount of finished steel products . 

Production facilities and a portion of the plant real estate (300 acres) were sold to GS 

Technologies Operating Company, Inc., doing business as GST Steel Company (GST) in 

November 1993, and approximately 100 acres of the Facility were leased to GST. Currently, 

GST (now a part of GS Industries) continues operations in these areas. Armco retained 

ownership of approximately 560 acres of the Facility after the property transfer to GST Steel 

Company. Armco leased a portion of its property for use as a landfarm to Amoco from 1973 to 

1980. In October 1998, Armco sold less than a 1-acre portion of its property to Kansas City 

Terminal Railway Company (KCT) for the construction of an overhead Railroad Bridge known 

as the Flyover Project. Armco also provided a portion of its property for unlimited project site 

access by KCT under a 2-year easement agreement during construction of the Flyover Project. 

ENVIRONMENTAL SETTING 

General 

The Facility is located in northeast Kansas City, Missouri and land use in the vicinity of the 

Facility is characterized by medium to heavy industrial activity. The Facility is zoned M2A 
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Heavy Industrial by the city of Kansas City, Missouri. Interstate Highway 435 (1-435) runs 

through the Facility. The area west ofl-435 (commonly referred to herein as ''western portion of 

Facility") contains the active steel mill operations now operated by GST as well as 117 acres still 

owned by Armco. The 445-acre area east of I-435 (commonly referred to herein as "eastern 

portion of Facility") is largely undeveloped. Perimeter fencing, gates, and guards limit overland 

access to the Facility by the general public. 

Surface Water Bodies 

Naturally-occurring surface water bodies at the Facility include the Blue River, the Missouri 

River, and Rock Creek. The Facility is located upon the alluvial valley floors of the Blue River 

and Missouri River. Virtually all of the Facility lies within the 100-year flood boundary. The 

southern part ofthe western portion of the Facility is roughly bisected by the Blue River. In the 

northern portion of the Facility (both west and east of I-435), the Blue River forms the 

northwestern and northern Facility boundary as it meanders north and northeast toward its 

confluence with the Missouri River. Portions of the Blue River through the Facility have been 

paved (approximately 0.67 miles) and/or lined with riprap (approximately 2.0 miles) for flood 

control by the United States Army Corps of Engineers (COE). In the eastern portion of the 

Facility, a levee constructed and maintained by Armco is present on the south side of the Blue 

River. Rock Creek roughly forms the southeastern boundary of the Facility from approximately 

east of I-435 to its confluence with the Missouri River. East of I-435, the Missouri River forms 

the northeastern property boundary. 

Geology 

The site geology consists of artificial fill, alluvium, and bedrock. Artificial fill consisting 

primarily of slag and refractory brick rubble, has been used extensively at the Facility to fill low

lying ground adjacent to the Blue River; to construct levees and rail sidings; and to surface roads 

and parking areas. The artificial fill encountered varied in consistency from dense, rock-like 

material to loose gravel and cobble-size material. The latter was most frequently encountered 

during subsurface drilling activities, ranging in thickness from 0 to 17 feet. 
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• There are two -distinct alluvial sediment profiles at the Facility, associated with the Blue River 

alluvial valley and the Missouri River alluvial valley (see Figure ES-2): 

• The western portion of the Facility (approximately south of SWMUs 8 and 11) is situated 

within the Blue River alluvial valley which is dominated by fine-grained (clay and silt-size) 

alluvial sediments. Artificial fill, predominantly slag, is present over much of the area at 

depths up to 14 feet. Below the artificial fill is approximately 50 feet of alluvial clay, sandy 

clay, or silty clay, which overlie approximately 5 feet of clayey to fine sandy gravel. The 

gravel overlies Pennsylvanian age shale bedrock. Laterally discontinuous lenses of clayey or 

silty fine sand may also be present within the alluvium. -

• The eastern portion of the Facility (approximately north and east of SWMUs 8 and 11) is 

situated within the Missouri River alluvial valley. This sediment profile is dominated by a 

typical coarsening downward alluvial sequence, locally capped by artificial fill (mostly slag 

fill). In general, silts and clays predominate at shallow depths (varying between 

• approximately 10 to 25 feet in thickness), grading to fine sands (varying between 

approximately 30 to 40 feet in thickness), and finally grading to coarse sand and gravel 

(approximately 5 feet in thickness) above the bedrock. 

• 

Pennsylvanian shale bedrock occurs at varying depths beneath the Facility. In the eastern 

portion of the Facility (vicinity of SWMUs 2, 5, 12, and 22), depth to bedrock varies from 25 to 

50 feet below ground surface (bgs). In the western portion of the Facility (at SWMU 33), depth 

to bedrock varies from 60 to 70 feet bgs. In general, depth to bedrock increases with increasing 

distance from the alluvial valley margins. 

Hydrogeology 

Groundwater flow in the alluvium beneath the Facility is generally to the north-northeast toward 

the Blue and Missouri Rivers. Differing subsurface geological conditions between the Blue 

River and the Missouri River alluvial valley sediments (see Figure ES-2) have resulted in 

hydrogeologic conditions that are unique to each: 
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• • The Blue River alluvial valley in the vicinity of SWMU 33 is characterized by an upper, 

unconfined saturated zone underlain by a lower, semi-confined saturated zone. The aquitard 

separating the unconfined and confmed saturated zones varies in thickness and appears to be 

discontinuous laterally. Water table elevations in the upper unconfined saturated zone 

ranged from 730 to 740 feet above Mean Sea Level (MSL) (5 to 15 feet bgs). Water table 

elevations in the lower semi-confined saturated zone ranged from 715 to 725 feet above MSL 

(20 to 30 feet bgs). 

• The Missouri River alluvial valley is characterized by a continuous, unconfined saturated 

zone that extends to bedrock. Water table elevations ranged from 720 to 740 feet above 

MSL ( 5 to 25 feet bgs ). 

Ecology 

Ecology at the Facility has been influenced by industrial activities for over 120 years. The 

eastern portion of the Facility along the Blue and Missouri Rivers contain a mosaic of ecological 

• communities including cottonwood riparian forest, old field, and small areas of emergent and 

forested wetlands. However, the majority of these communities are disturbed and have little 

ecological value. No threatened and endangered species or sensitive communities exist at the 

Facility. 

• 

INTRODUCTION TO RFI FINDINGS 

The findings of the RFI are based on the nature and extent of contamination definition, potential 

migration pathways and contaminant fate and transport potential, the human health risk 

assessment, and the ecological risk assessment. The following subsections provide rationale for 

how these evaluations were conducted: 

Screening of Data for Nature and Extent of Contamination Definition 

Generic screening levels were used to screen the data for the purposes of defining the nature and 

extent of contamination. Screening levels provide a practical and obtainable method of 

determining when extent of contamination has been adequately defined. Contaminants in soil 

samples were screened against generic soil screening levels (SSLs) as established in Soil 

armcorfi\wci\rfirpt\text\exsum.doc ES-7 9/14/99 



• 

• 

• 

Screening Guidance (USEP A, 1996), which accepts the use of generic SSLs for RCRA 

investigations to defme the nature and extent of contamination. Soil data at the Facility was 

screened to generic SSLs for migration to groundwater using a default dilution attenuation factor 

(DAF) of20 (20 DAF SSL), as provided in the guidance. Groundwater data at the Facility was 

screened to maximum contaminant levels (MCLs) established in Drinking Water Regulations 

and Health Advisories (USEPA, 1998). Although groundwater at the Facility is not used for 

drinking water or process water purposes, MCLs were selected as a conservative measure for 

groundwater screening purposes. 

Samples collected primarily during IM and RFI Phase .1 investigations contained analyses for 

TPH components (both gasoline and diesel range). TPH refers to hydrocarbon mixtures that are 

greatly variable, as are the chemical characteristics of the individual components of the mixtures. 

Due to this variability, a default 20 DAF SSL does not exist for TPH. Therefore, TPH was used 

as an indicator of general organic contamination but was typically combined with VOC, SVOC, 

and/or PAH analyses for actual definition of the nature and extent of contamination . 

Potential Migration Pathways and Contaminant Fate and Transport Potential 

Potential migration pathways for contaminant transport at the Facility include the following: 

• Subsurface pathways, including subsurface soil transfer to groundwater, storm sewer 

transport, and groundwater transport. 

• Surface pathways, including storm water runoff and surface water transport. 

• Air pathways, including volatilization and airborne dust. 

The most common detected contaminants at the Facility were metals (primarily cadmium, lead, 

and arsenic), VOCs (primarily chlorinated compounds such as trichloroethene [TCE], cis-1,2-

dichloroethene [cis-1,2-DCE], and vinyl chloride), and SVOCs (primarily PAHs). The 

anticipated fate and transport of these contaminant groups is summarized as follows: 
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• Metals typically demonstrate low solubilities and volatilities and are typically considered 

insoluble and nonvolatile. They form a variety of complexes that determine mobility, but 

due to their strong adsorption to soil they are generally considered persistent and permanent 

in the environment until removed by some transport process. Based on these factors and the 

locations of metals contamination at the Facility (primarily surface soil and subsurface soil), 

migration of metals through subsurface pathways of soil transfer to groundwater and 

groundwater transport is not expected to be significant. The most likely migration pathways 

for metals include surface pathways of surface water runoff/surface water transport (either to 

storm sewers which discharge to the Blue River or direct overland flow to the Blue River) 

and airborne dust migration. Based on the strong potential for metals to adsorb to soil 

particles, surface water transport of sediment is not expected to be significant. In addition, 

airborne dust at most SWMU and AOC locations is trapped in the immediate area due to 

surface features. 

• VOCs typically demonstrate high volatilities, high water solubilities, low soil adsorption, and 

biological degradation potential. Based on these factors and locations ofVOC contamination 

at the Facility (primarily subsurface), the most likely migration pathways for VOCs include 

subsurface pathways of soil transfer to groundwater and groundwater transport. 

• SVOCs typically demonstrate low volatilities, low water solubilities, strong soil adsorption, 

and limited biological degradation. Based on these factors and the locations of SVOC 

contamination at the Facility (primarily subsurface), migration of SV OCs through subsurface 

pathways, surface pathways, and air pathways is not expected to be significant. 

Human Health Risk Evaluation 

The HHRA was conducted following procedures outlined in the USEP A Risk Assessment 

Guidance for Superfund (RAGS) Volume/: Human Health Evaluation Manual (USEPA, 1989a) 

and other applicable USEP A supplemental guidance documents. Human health risk evaluation 

included development of chemicals of potential concern (COPCs) and completed exposure 

pathways. For each SWMU or AOC with both COPCs and completed exposure pathways, a 

human health risk assessment was performed to evaluate potential health risks to existing and/or 
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• possible future· on-site worker populations including full-time workers and/or temporary 

excavation workers. For the special case of lead, the evaluation of nonresidential adult lead risk 

was conducted using a modified Bowers method, as recommended by the Technical Review 

Workgroup for Lead (referred to herein as the "lead model") (USEPA, 1996a). 

Input parameters and exposure variables used in the HHRA and lead modeling were in 

accordance with EPA guidance documents. However, the adult soil ingestion rate used in the 

lead model was based on the most recent research available. The commonly used default soil 

ingestion rate for commercial/industrial workers is 50 mg/day. The basis for this value is one 

study by Calabrese, et al (1990) and a paper by Hawley (1985). The Calabrese study had 

significant limitations, and the Hawley paper used unsupported assumptions. Calabrese, et al 

(1997) more recently published the results of a second pilot study that overcame some of the 

problems with the first study and produced a very different result. On the basis of current 

research and data, the commercial/industrial worker daily soil ingestion rate should be 5 mg/day. 

A more detailed discussion of the technical basis for adjustment of the soil ingestion rate is 

• provided in the HHRA (Appendix X of the RFI Report). 

• 

Ecological Risk Evaluation 

The Ecological Risk Assessment was conducted following procedures outlined in the USEP A 

Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments - Interim Final (USEP A, 1997) and the United States Army Corps 

of Engineers Risk Assessment Handbook Volume II: Environmental Evaluation (USACE, 1996). 

Ecological risk evaluation included the development of chemicals of potential ecological concern 

(COPECs) and completed exposure pathways. Based on either no significant ecological 

exposure pathways or lack of sustainable habitat, ecological receptors were not expected to be 

affected at the majority of the SWMUs and AOCs and further evaluation was not conducted. 

Ecological risk evaluation was completed for SWMU 4, SWMU 12, and AOC 8, and included 

preliminary screening (using benchmarks), site-specific screening, and qualitative assessments . 
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• RFI FINDINGS 

The RFI Findings are provided on an individual SWMU or AOC basis, and include summaries of 

the nature and extent definition, potential migration pathways and contaminant fate and transport 

potential, human health risk assessment results, and ecological risk assessment results. The RFI 

Findings are presented according to the following categories: 

• SWMU and AOCs - Risk Evaluation Not Required. This included SWMUs 2, 3, 5, 9, 13, 

17, and 26. 

• SWMUs and AOCs- Risk Evaluation Conducted. This included SWMUs 4, 6, 7, 8, 10, 11, 

12, 22, 24, 25, 27, and 33, and AOCs 1, 4 and 8. 

SWMUs and AOCs - Risk Evaluation Not Required 

The following seven SWMUs contained limited areas of contamination that exceeded screening 

levels for nature and extent definition. In addition, HHRA was evaluated only through the stage 

• of identifying COPCs and/or completed exposure pathways. Each of these SWMUs contained 

either no COPCs, or COPCs but no completed exposure pathways; therefore further risk 

evaluation was not completed. Due to either no significant ecological exposure pathways or lack 

of sustainable habitat for ecological receptors, ecological risk evaluation was not conducted for 

these SWMUs. 

• 

SWMU 2 - Old Blue River "W" Landfill 

SWMU 2, located in the eastern portion of the Facility, is a closed landfill previously utilized to 

manage emission control dust and solid waste. It covers an area of approximately 15 acres. 

Groundwater samples were collected around the SWMU for dissolved cadmium and lead, VOC, 

and/or SVOC analyses. Dissolved cadmium was not detected at any of its sampling locations. 

Dissolved lead was detected below the 0.015 mg/L groundwater screening MCLin 11 of the 18 

groundwater samples and primarily surrounded dissolved lead detections above the MCL. Four 

of the seven samples with concentrations above the MCL were collected from encountered 

perched groundwater, and dissolved lead concentrations from the saturated zone samples ranged 

up to 0.069 mg/L. VOCs were detected in five out of nine groundwater samples, but only three 
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• samples had one or more VOC detections that exceeded screening levels. One detection each of 

benzene (5.79 ,ug/L), ethylbenzene (4,140D ,ug/L), total xylenes (22,100 ,ug/L), and methylene 

chloride (33.7 ,ug/L) exceeded groundwater screening MCLs (5, 700, 10,000, and 5 ,ug/L, 

respectively). All VOC exceedences occurred in perched groundwater samples, and samples 

from the saturated zone contained either no detections or detections of VOCs at concentrations 

below groundwater screening MCLs. SVOC analysis was performed on one groundwater 

sample and only one detection each of 2,4-dimethylphenol and isophorone occurred (no MCLs 

exist for these compounds). 

Potential migration pathways at SWMU 2 include- soil transfer to groundwater, groundwater 

transport, and volatilization to the air. The potential for both soil transfer to groundwater and 

volatilization to air is limited due to the soil cap and vegetative cover constructed over the 

landfill that limits infiltration of storm water through the landfill and contact with landfill 

contents. Based on the data, soil transfer to groundwater may have occurred due to the presence 

ofVOCs and dissolved lead in the groundwater at SWMU 2. SWMU 2 is located approximately 

• 600 to 700 feet south of the Blue River, and groundwater is expected to flow in a north-northeast 

direction toward the Blue River. VOCs are expected to degrade as they migrate in the direction 

of groundwater flow. However, VOCs were primarily detected in groundwater samples 

collected from the perched groundwater, and VOCs were either not-detected or detected in 

concentrations below MCLs in groundwater samples collected from the saturated zone. 

Dissolved lead in groundwater is not expected to migrate significantly with groundwater given 

• 

~ 

its strong soil adsorption properties. Several of the higher concentrations of dissolved lead 

(above the MCL) were also from samples collected from the encountered perched groundwater. 

In the human health evaluation, lead in groundwater was identified as a COPC. There were no 

completed exposure pathways; therefore, further human health risk evaluation was not 

performed. There were no significant ecological exposure pathways completed; therefore, an 

ecological risk evaluation was not conducted . 
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SWMU 3- South of Bar Fab Landfill 

SWMU 3, located in the western portion of the Facility, is a closed landfill previously utilized to 

manage emission control dust and various solid waste. It covers an approximate area of just over 

1 acre. Groundwater samples were collected around the SWMU for dissolved cadmium and lead 

analyses. Dissolved cadmium was not detected. Dissolved lead was detected in four of the six 

samples, and all detections were below the groundwater screening MCL (0.015 mg!L). 

Potential migration pathways at SWMU 3 include soil transfer to groundwater and groundwater 

transport. The potential for soil transfer to groundwater is limited due to the asphalt and soil cap 

with vegetative cover constructed over the landfill. Based on the groundwater data collected at 

SWMU 3, it does not appear the soil transfer to groundwater has occurred. Therefore, 

contaminant migration via soil transfer to groundwater and groundwater transport is not 

expected. 

In the human health evaluation, no COPCs were identified. Therefore, further human health risk 

evaluation was not performed. Due to lack of sustainable habitat for ecological receptors, an 

ecological risk evaluation was not conducted. 

SWMU 5 - Plant Rubble Landfill 

SWMU 5, located in the eastern portion of the Facility, is a closed landfill previously utilized to 

manage plant rubble and demolition materials. It covers an approximate area of less than 3 

acres. Groundwater samples were collected around the west, south, and east sides of the SWMU 

for dissolved cadmium and lead analyses. No detections of dissolved cadmium or lead occurred 

in the six groundwater samples. Direct-push groundwater samples could not be collected on the 

north side of the SWMU due to the adjacent RCRA Landfill. However, groundwater data from 

monitoring wells located on the north side of this landfill from 1988 through 1997 has not shown 

the presence of dissolved cadmium or lead (typically non-detect; limited detections have been 

below MCLs). Therefore, the nature and extent of contamination was adequately defined at 

SWMU5 . 
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Potential migration pathways at SWMU 5 include soil transfer to groundwater and groundwater 

transport. The potential for soil transfer to groundwater and storm water runoff contacting 

landfill contents is limited due to the soil cap and vegetative cover constructed over the landfill. 

Based on the groundwater data collected at SWMU 5 (no detections of dissolved cadmium and 

lead), contaminant migration via soil transfer to groundwater and groundwater transport is not 

expected for SWMU 5. 

In the human health evaluation, no COPCs were identified. Therefore, further human health risk 

evaluation was not performed. There were no significant ecological exposure pathways 

completed; therefore, an ecological risk evaluation was not conducted. 

SWMU 9- No. lMelt Shop Canopy Baghouse Dust Conveyor 

SWMU 9, located in the western portion of the Facility, was a dust conveyor system utilized to 

manage emission control dust. The defined SWMU area is approximately less than 0.1 acres in 

size. Six surface soil samples were collected for cadmium and lead analyses. As shown on 

Figure 12-2, SWMU 9 was adequately characterized by the analytical data collected. Cadmium 

and lead were either non-detect, or detected at concentrations below the 20 DAF SSLs (8 and 

400 mg!Kg, respectively). 

Potential migration pathways at SWMU 9 include soil transfer to groundwater, groundwater 

transport, storm sewer transport, storm water runoff, surface water transport, and airborne dust 

migration. Surface soil samples showed no detections of cadmium and lead that exceeded 20 

DAF SSLs (based on soil migration to groundwater). Based on the data, contaminant migration 

via soil transfer to groundwater, groundwater transport, and storm sewer transport is not 

expected for SWMU 9. In addition, contaminant migration via storm water runoff to the Blue 

River, surface water transport, and/or airborne dust transport are not expected at SWMU 9. 

In the human health evaluation, no COPCs were identified. Therefore, further human health risk 

evaluation was not performed. Due to lack of sustainable habitat for ecological receptors, an 

ecological risk evaluation was not conducted . 
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SWMU 13 -Pickle Liquor Tanks 

SWMU 13, located in the western portion of the Facility, were former pickle liquor tanks used 

for steel rod cleaning. The defmed SWMU 13 area is approximately less than 0.1 acres in size. 

Subsurface soil samples and groundwater samples were collected for pH, VOC, and/or SVOC 

analyses. Soil pH was analyzed in 40 subsurface soil samples. Soil pH values ranged from 

acidic to neutral (pH 3 to 7.1) in the soil samples near the former tank locations (at 12 to 16 feet 

bgs). Soil pH exhibited neutral to basic conditions (pH 8 to 12.3) in shallow soil samples 

collected above the former tank locations and in soil samples around the perimeter of the SWMU 

area. Soil VOC detections were limited to acetone (detected in 11 of 34 samples) and 4-methyl-

2-pentanone, 2-butanone, and methylene chloride (each detected in three or fewer of the 34 

samples). SVOCs were analyzed in two soil samples, and detections were limited to the PAH 

compounds of anthracene and fluoranthene. None of the detected VOC or SVOC compounds 

exceeded their respective 20 DAF SSLs. 

Thirteen direct-push and nine monitoring well groundwater samples were collected for SWMU 

13 for pH and dissolved RCRA metals analyses. Acidic pH values (pH 3.9 to 5.9) were typically 

encountered in the groundwater toward the center of the sampling area, and increased to more 

neutral pH values (pH 6.1 to 8.2) for sampling locations toward the perimeter of the SWMU 13 

area. Each of the RCRA metals except dissolved mercury was detected in at least one 

groundwater sample. Dissolved arsenic exceeded its groundwater screening MCL (0.05 mg/L) 

in five samples, ranging up to 0.138 mg/L. Dissolved cadmium, lead, and selenium exceeded 

their groundwater screening MCLs (0.005, 0.015, and 0.05 mg/L, respectively), in six samples 

each, ranging up to 0.0543, 0.177, and 0.187 mg/L, respectively. The horizontal extent of 

dissolved metals was adequately defined by surrounding groundwater sample locations. The 

eastern extent of dissolved arsenic was less clearly defined; however, further sampling could not 

be implemented to the east due direct-push refusal and physical restrictions caused by the Blue 

River. Groundwater VOC detections were limited to chloroform (in 2 of the 11 samples), and 

neither detection exceeded the groundwater screening MCL (100 J..Lg/L). Groundwater SVOC 

detections were limited to PAH compounds (benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene) in one of the five 

• samples. All of these compounds were detected below the laboratory reporting limit (J 
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qualified), and the benzo(a)pyrene result (11.2 J J.lg/L) exceeded the 0.2 J.lg/L groundwater 

screening MCL. The horizontal extent of VOCs and SVOCs was adequately defined by 

surrounding groundwater sample locations in which these constituents were not detected. 

Potential migration pathways at SWMU 13 include soil transfer to groundwater, groundwater 

transport, storm sewer transport, storm water runoff, surface water transport, and airborne dust 

migration. Subsurface soil samples showed only low concentrations ofVOCs and SVOCs below 

20 DAF SSLs (based on soil migration to groundwater). Groundwater samples showed 

detections of dissolved metals at higher concentrations in the area near the former tanks (where 

acidic pH conditions exist). Only limited detections of VOCs and SVOCs occurred in the 

groundwater. Based on the data, contaminant migration via soil transfer to groundwater and 

groundwater transport is not expected to be significant for SWMU 13. Based on the limited 

detections, contaminant migration via storm water runoff, storm sewer transport, surface water 

transport, and airborne dust transport is also not expected to be significant at SWMU 13 . 

A risk evaluation was conducted for SWMU 13. For the human health evaluation, no COPCs 

were identified for subsurface soil and dissolved metals and SVOCs were identified as COPCs in 

groundwater. There were no completed exposure pathways for the groundwater; therefore, 

further human health risk evaluation was not performed. Due to lack of sustainable habitat for 

ecological receptors, an ecological risk evaluation was not conducted. 

SWMU 17- Wire Mill Rinsewater Neutralization Tank 

SWMU 17, located in the western portion of the Facility, was a former concrete, open-topped 

underground storage tank that received acid rinse waters. The defined SWMU area is 

approximately 50 feet by 80 feet (less then 0.1 acres). Subsurface soil and groundwater samples 

were collected for pH, RCRA metals, and/or VOCs. 

The majority of the 15 soil samples exhibited neutral to slightly basic pH values (7.8 J* to 9.3 

J*), and one sample exhibited a basic pH of 11.9 J*. Two soil borings were installed during RFI 

Phase 2 to determine if a source of VOC groundwater contamination was present in the soil at 

SWMU 17. VOCs were detected in all three subsurface soil samples analyzed. TCE exceeded 
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its 20 DAF SSL{60 !J.g/Kg) for all three samples, ranging up to 655 D ).lg/Kg. Vertical extent of 

subsurface soil VOCs could not be pursued further due to the presence of subsurface voids, 

obstructions, and/or the groundwater table. The horizontal extent of VOCs in soil in the 

immediate SWMU area could not be defined by additional direct-push borings due to subsurface 

obstructions. However, it is anticipated that the horizontal extent of VOCs in soils is not 

widespread outside the area of the former acid tank based on photo ionization detector monitoring 

and visual observations made during installation of Phase 1 soil borings at the SWMU. Since 

VOCs (primarily TCE) were detected in these borings, the potential for leaching of VOCs from 

soil to groundwater exists as a source of VOCs in groundwater. However, the SWMU 17 

groundwater contamination is part of a larger plume of VOCs whose source area is primarily at 

SWMU33. 

In groundwater, all pH results were neutral (pH 6.6 to 6.9). Eight direct-push groundwater 

samples were analyzed for pH and RCRA metals. With the exception of dissolved selenium, all 

of the RCRA metals were detected in at least one groundwater sample; however, only one 

dissolved lead result (0.115 mg!L) exceeded the groundwater screening MCL (0.015 mg!L). The 

horizontal extent of dissolved lead in groundwater is assumed to be a localized occurrence and 

was defined by sampling locations immediately south and east of the one exceedence and by 

monitoring well located to the north and west. Discussion of the organic constituents (i.e., VOCs 

and SVOCs) in groundwater is presented with the SWMU 33 groundwater data. 

Potential migration pathways at SWMU 17 include soil transfer to groundwater, groundwater 

transport, storm sewer transport, storm water runoff, surface water transport, volatilization to air, 

and airborne dust migration. Subsurface soil detections ofVOCs exceeded 20 DAF SSLs (based 

on soil migration to groundwater), thus indicating that soil transfer to groundwater could occur. 

Groundwater samples showed one detection of dissolved lead above the MCL; however, 

surrounding samples were all non-detect for dissolved lead. Based on the limited detections, 

groundwater transport of dissolved metals is not expected to be significant for SWMU 17 (see 

Chapter 22.0 for an assessment of VOCs in groundwater). Storm water runs to a storm drain 

located southeast of adjacent SWMU 13, and storm sewer discharge to the Blue River. Surface 

• soil particulate (dust) could become airborne. VOCs in the subsurface may partition to the gas 
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• phase and may migrate to the air pathway. The prevailing wind direction at the Facility is from 

the south-southwest to the north-northeast. Thus, storm water runoff, storm sewer transport, 

surface water transport, volatilization to air, and airborne dust transport are potential routes for 

contaminant migration at SWMU 17. 

A risk evaluation was conducted for SWMU 17. For the human health evaluation, no COPCs 

were identified for subsurface soil; therefore, further human health risk evaluation was not 

performed. Groundwater data from SWMU 17 was evaluated with SWMU 33. Due to lack of 

sustainable habitat for ecological receptors, an ecological risk evaluation was not conducted. 

SWMU 26- Rod Mill Drum Storage Area 

SWMU 26, located in the western portion of the Facility, is a former waste oil drum storage area. 

The defined SWMU area is approximately 15 feet by 75 feet (less than 0.03 acres) in size. Four 

subsurface soil samples were collected for RCRA metals and P AH analyses. All detected 

concentrations of RCRA metals were below 20 DAF SSLs, and P AHs were not detected. 

• Therefore, the nature and extent of contamination at SWMU 26 was adequately defined. 

Potential migration pathways at SWMU 26 include soil transfer to groundwater, groundwater 

transport, and storm sewer transport. Subsurface soil samples showed no detections of metals or 

PAHs that exceeded 20 DAF SSLs (based on soil migration to groundwater). Based on the data 

and the location of the SWMU inside the Rod Mill building (with concrete flooring), 

contaminant migration via soil transfer to groundwater, groundwater transport, and storm sewer 

transport is not expected for SWMU 26. 

In the human health evaluation, no COPCs were identified. Therefore, further human health risk 

evaluation was not performed. Due to lack of sustainable habitat for ecological receptors, an 

ecological risk evaluation was not conducted. 

SWMUs and AOCs - Risk Evaluation Conducted 

The following twelve SWMUs and three AOCs contained levels of contamination that exceeded 

• screening levels for nature and extent definition. Each contained COPCs and completed 
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exposure pathways and therefore HHRA was evaluated. Due to lack of sustainable habitat for 

ecological receptors, ecological risk evaluation was not conducted for the majority of the 

SWMUs and AOCs. For three areas (SWMUs 4 and 12 and AOC 8), ecological receptors and 

COPECs were present and ecological evaluation was conducted. 

SWMU 4-1987 Waste Pile 

SWMU 4, located in the eastern portion of the Facility, is a former pile of emission control dust. 

The defined SWMU area was approximately 1.5 acres in size. Surface soil, subsurface soil, and 

groundwater samples were collected at SWMU 4. 

Two surface soil samples were analyzed for pH and values ranged from neutral to slightly basic 

(pH 7.4 to 10.8). Lead and cadmium analyses were performed on 142 surface and subsurface 

soil samples, and were the primary contaminants. The horizontal extent of lead and cadmium 

contamination was well defined by soil samples on the perimeter of the sampling area. 

Approximately 50 percent of the soil samples throughout the sampling area had cadmium and/or 

lead concentrations that exceeded 20 DAF SSLs. The highest detected concentrations of 

cadmium and lead were 681 and 31,500 DJ* mg/Kg, respectively. The majority of the 

contamination was limited to between 2 to 6 feet bgs. The vertical extent was defined by borings 

throughout the sampling area that had concentrations below the 20 DAF SSLs in deeper samples 

(6 to 10 feet bgs). One VOC soil sample was collected; however, VOC detections (1,1,1-

trichloroethane, chlorobenzene, tetrachloroethene, ethylbenzene, xylenes, 2-butanone, and 

styrene) were all below their respective 20 DAF SSLs. 

Three Phase 1 groundwater samples had dissolved cadmium analysis; however, dissolved 

cadmium was either non-detect or detected at concentrations below the groundwater screening 

MCL of 0.005 mg!L. Sixteen groundwater samples were collected for dissolved lead analysis. 

Three of the samples collected in the central portion of SWMU 4 just south of the Levee showed 

dissolved lead at concentrations above the groundwater screening MCL (0.015 mg!L), at 

concentrations ranging up to 0.158 mg!L. However, these samples were all located in the 

perched groundwater that was intermittently encountered. The horizontal and vertical extent of 

• dissolved lead was adequately defined by surrounding groundwater sample locations collected 
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from the saturated zone, in which dissolved lead was either non-detect (12 samples) or detected 

below the groundwater screening MCL (one sample). One groundwater sample had pH analysis, 

and the pH value was basic (11.4). One VOC sample was collected from groundwater; however, 

no detections occurred in the sample. SVOC samples were collected from three sampling 

locations. Limited detections of phenolic compounds occurred (no MCLs exist for the detected 

compounds) in one sample, and detections did not occur in the other two surrounding samples. 

Potential migration pathways at SWMU 4 include soil transfer to groundwater, groundwater 

transport, storm water runoff, and airborne dust migration. Soil detections of lead and cadmium 

exceeded the 20 DAF SSL (based on soil migration to groundwater), thus indicating that soil 

transfer to groundwater could occur. The tendency for metals to strongly adsorb to soil and the 

basic pH of the soil at SWMU 4 are expected to limit vertical migration. Of the 13 groundwater 

samples collected from the saturated zone, dissolved lead was detected in only one sample at a 

concentration below the MCL. A few samples collected from perched groundwater contained 

dissolved lead at concentrations above the MCL. Based on the limited detections in the 

saturated zone samples, groundwater transport is not expected to be significant for SWMU 4 . 

Storm water runoff ponds and infiltrates in low-lying areas in the immediate SWMU area. 

Airborne dust at SWMU 4 is expected to be trapped in the immediate area due to the wind 

direction (to the north-northeast) and the presence of the Levee directly north of the SWMU. 

Thus, contaminant migrations via storm water runoff or airborne dust transport is not expected to 

be significant. 

In the human health evaluation, no COPCs were identified for groundwater and further risk 

evaluation for groundwater was not conducted. Cadmium and lead were identified as COPCs in 

both surface soil and subsurface soil. Therefore, a HHRA and lead modeling were conducted to 

evaluate potential health risks to possible future on-site worker populations including full-time 

workers and temporary excavation workers. No significant risk was posed by the COPCs in soil 

at SWMU 4 for these exposure scenarios. An ecological evaluation was also conducted for 

SWMU 4. Cadmium and lead exceeded both preliminary (benchmark) and site-specific 

screening for various plant and wildlife receptors. Qualitative factors and field site visits 
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indicate that cadmium and lead contamination is not eliciting adverse effects on these receptors, 

and risk to ecological receptors is not expected to be significant. 

SWMU 6 - RCRA Permitted Baghouse Dust Storage Tanks I AOC 4 - Boiler Furnace Area 

SWMU 6 and AOC 4, located in the western portion of the Facility, are often referred to as the 

tank farm area. SWMU 6 was four former aboveground storage tanks (ASTs 1, 2, 3, and 5) used 

for fuel oil storage and later used for emission control dust storage. AOC 4 included former AST 

4, used for storage of fuel oil and waste oil for use by the boiler furnaces. The defined SWMU 

and AOC areas are approximately 3 acres in size. The investigation area expanded in size 

around the defined SWMU and AOC areas. 

Surface soil and subsurface soil samples were collected for RCRA metals, VOCs, SVOCs, 

and/or PAHs. During RFI Phase 2, demolition activities were concurrently occurring at Tanks 1 

through 5. Material with an appearance similar to emission control dust was observed on the 

remaining metal base of demolished Tank 5. Based upon the analytical results of surface soil 

samples collected from the base of former Tank 5, Armco contracted EnviroK.lean, Inc. of 

Kansas City, Kansas to remove visible dust contamination using a vacuum truck. Three 

confirmatory surface soil samples were collected following the dust vacuuming activities, and 

cadmium and lead were detected at concentrations above their respective 20 DAF SSLs (highest 

concentrations 342 D and 12,700 mg/Kg, respectively). The Tank 5 area has been backfilled 

with approximately 1-foot of slag. 

Subsurface soil samples were collected from direct-push borings and exploratory trenches. 

Sampling was primarily focused around the vicinity of Tanks 4 and 5 for cadmium, lead, and 

SVOC analyses. However, due to the discovery of paint-related materials during the installation 

of Trench 06T03A, RCRA metals and VOC analyses were also performed on a portion of the 

samples. Samples with exceedences of 20 DAF SSLs were typically encountered in the vicinity 

of paint-related materials between Tanks 4 and 5 and occurred to depths of 20 feet bgs. Lead 

and cadmium or RCRA metals analyses were performed on 118 subsurface soil samples. 20 

DAF SSL exceedences were primarily of cadmium and lead (highest concentrations 112 D and 

• 8,210 D mg/Kg, respectively), with more limited exceedences (5 or fewer samples each) of the 
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other RCRA metals such as arsenic, mercury, selenium, and silver. Nineteen subsurface soil 

samples were analyzed for PAHs or SVOCs, and only limited detections ofbenzo(a)anthracene 

(two detections at 4.1 and 7.8 mg!Kg) and benzo(b)fluoranthene (one detection at 7.8 mg!Kg) 

exceeded 20 DAF SSLs (2 and 5 mg!Kg, respectively). VOCs were analyzed for in 61 

subsurface soil samples. Only four detections of methylene chloride (ranging up to 53.6 J* 

J,ig/K.g) exceeded the 20 DAF SSLs (20 J,ig/Kg). The extent of VOCs was limited to a smaller 

area between Tanks 4 and 5. During exploratory trenching activities, encountered paint drums 

and surrounding soil were removed from the subsurface and properly disposed at an off-site 

facility. 

During RFI Phase 2, perched groundwater seeped into Trench 06T01 and a single groundwater 

sample was collected and analyzed for RCRA metals and VOCs. Due to incorrect sample 

preservation, the RCRA metals results were subsequently rejected. Only limited detections of 

VOCs (ethylbenzene and xylenes) occurred and were all below groundwater screening MCLs . 

Potential migration pathways at SWMU 6 and AOC 4 include soil transfer to groundwater, 

groundwater transport, storm water runoff, volatilization to the air, and airborne dust migration. 

Soil detections of VOCs, P AHs, and metals exceeded 20 DAF SSLs (based on soil migration to 

groundwater); thus indicating that soil transfer to groundwater could occur. The tendency for 

metals and P AHs to strongly adsorb to soil and the typical slightly basic to basic soil pH 

condition at the Facility are expected to limit vertical migration in soil. The saturated zone 

groundwater table was not encountered during subsurface soil sample collection and 

groundwater samples were not collected. Based on the vertical definition of subsurface soil 

contamination at depths shallower than the saturated zone, the groundwater transport pathway is 

not expected to be significant for SWMU 6 and AOC 4. Storm water runoff ponds and infiltrates 

in low-lying areas in the immediate SWMU 6 and AOC 4 area. Airborne dust is expected to be 

trapped in the immediate area due to the presence of the slag berms surrounding the former tank 

locations and partial backfilling of the area, which should limit airborne dust migration of 

surface soil particulate. The limited detections of VOCs in the subsurface soil have the potential 

to partition to the gas phase and migrate to and via the air pathway; however, this pathway is not 

• expected to be significant. 
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In the human- health evaluation, metals, VOCs, and PAHs were identified as COPCs in 

subsurface soil and metals were identified as COPCs in surface soil. Therefore, a HHRA and 

lead modeling were conducted to evaluate potential health risks to possible future on-site worker 

populations including full-time workers and temporary excavation workers. No significant risk 

was posed by the COPCs in soil at SWMU 6 and AOC 4 for these exposure scenarios. Due to 

lack of sustainable habitat for ecological receptors, an ecological risk evaluation was not 

conducted for SWMU 6 and AOC 4. 

SWMU 7- No. 1 Melt Shop Baghouse Dust Tanks 

SWMU 7, located in the western portion of the Facility, was two former tanks utilized for 

temporary storage of emission control dust. The original SWMU area was approximately 50 feet 

by 25 feet (less than 0.05 acres) in size. The SWMU 7 area was expanded in size during the 

investigation (to approximately 2 acres) to the west and south of the former No. 1 Melt Shop 

Baghouse Dust Tanks in order to define the nature and extent of contamination. A total of 198 

surface soil and subsurface soil samples were collected for cadmium and lead analyses, and 6 

subsurface soil samples were analyzed for soil pH. 

Soil pH values were slightly basic to basic (pH 9.1 J* to 11.5 J*). Cadmium and lead were 

detected at concentrations exceeding 20 DAF SSLs throughout the sampling area (highest 

concentrations 281 DJ* and 14,300 J* mg!Kg, respectively). In many locations, samples were 

collected until physical restrictions were reached (i.e. No. 1 Melt Shop foundation to the north 

and Blue River to the south). The horizontal extent of cadmium and lead was defined by Boring 

07B23 to the east. Along the north, south, and west, the horizontal extent was defined by either 

sampling locations (Test Pits 07TP01 through 07TP06 to the west) or physical restrictions (No. 1 

Melt Shop on the north and the Blue River on the south). The majority of the cadmium and lead 

contamination was limited to the upper 4 feet of soil. 

Potential migration pathways at SWMU 7 include soil transfer to groundwater, groundwater 

transport, storm water runoff, surface water transport, and airborne dust migration. Soil 

detections of cadmium and lead exceeded 20 DAF SSLs (based on soil migration to 

• groundwater) thus indicating that soil transfer to groundwater could occur. The tendency for 
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• metals to strongly adsorb to soil and the basic pH of the soil at SWMU 7 are expected to limit 

vertical migration of metals in soil. Groundwater was not encountered during subsurface soil 

sampling and groundwater samples were not collected. Groundwater transport is not expected to 

be a significant migration pathway for SWMU 7. Storm water runs directly to the Blue River in 

the western- and southern-most portions of SWMU 7 or to storm drains/storm sewers in the 

SWMU area that discharge to the Blue River. Surface soil particulate (dust) could become 

airborne. The prevailing wind direction at the Facility is from the south-southwest to the north

northeast. Thus, storm water runoff, storm sewer transport, surface water transport, and airborne 

dust transport are potential routes for contaminant migration at SWMU 7. 

In the human health evaluation, cadmium and lead were identified as COPCs in surface and 

subsurface soil. Therefore, a HHRA and lead modeling were conducted to evaluate potential 

health risks to possible future on-site worker populations including full-time workers and 

temporary excavation workers. No significant risk was posed by the COPCs in soil at SWMU 7 

for these exposure scenarios. Due to lack of sustainable habitat for ecological receptors, an 

• ecological risk evaluation was not conducted. 

SWMU 8- No.2 Melt Shop Baghouse Dust Tank and SWMU 11- Dust Railcar Loading 

Area No.2 Melt Shop 

SWMUs 8 and 11 are located in the western portion of the Facility on property owned and 

operated by GST, and these areas are an integral part of GSTs operations. SWMU 8 provides 

temporary storage for emission control dust, which is then transferred to railcars (SWMU 11 ). 

The defined SWMUs 8 and 11 area is approximately 80 feet by 90 feet (less than 0.2 acres) in 

size. Six surface soil samples were collected for cadmium and lead analyses. Cadmium and lead 

were detected in all six samples at concentrations ranging up to 216 J* and 9,090 mg/Kg, 

respectively. Lead and/or cadmium concentrations exceeded the 20 DAF SSLs in the center of 

the SWMUs 8 and 11 area. However, concentrations decreased towards the western and eastern 

perimeters of the area to below or just slightly above 20 DAF SSLs. Because these SWMUs are 

located within GSTs main operational area, further sampling was not implemented due to safety 

issues related to the nearby railyard, the large electromagnetic crane within the No. 2 Melt Shop 

• building, and electrical utility clearance difficulties throughout this area. 
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• Potential migration pathways at SWMUs 8 and 11 include soil transfer to groundwater, 

groundwater transport, storm sewer transport, storm water runoff, surface water transport, and 

airborne dust migration. Surface soil detections of cadmium and lead exceeded 20 DAF SSLs 

(based on soil migration to groundwater), thus indicating soil transfer to groundwater could 

occur. Groundwater was not encountered during subsurface soil sampling and groundwater 

samples were not collected. Based on the tendencies of metals to strongly adsorb to soil rather 

migrate vertically or with groundwater movement and the slightly basic to basic soil pH 

conditions at the Facility, soil transfer to groundwater and groundwater transport are not 

expected to be significant for SWMUs 8 and 11. Storm water runs toward storm drains west of 

the SWMU area, and storm sewers in the area discharge to the Blue River. Therefore, 

contaminant migration via storm water runoff, storm sewer transport, and surface water transport 

could occur. In areas that do not contain asphalt surface cover, surface soil particulate (dust) 

could become airborne. The prevailing wind direction at the Facility is from the south-southwest 

to the north-northeast. The presence of the No. 2 Melt Shop on the south side of SWMUs 8 and 

11 is expected to minimize contaminant migration via airborne dust; therefore, this is not 

• expected to be a significant pathway. 

• 

In the human health evaluation, cadmium and lead were identified as COPCs in surface soil. 

Therefore, a HHRA and lead modeling were conducted to evaluate potential health risks to 

existing and possible future on-site worker populations including full-time workers and 

temporary excavation workers. No significant risk was posed by the COPCs in soil at SWMUs 8 

and 11 for these exposure scenarios. Due to lack of sustainable habitat for ecological receptors, 

an ecological risk evaluation was not conducted. 

SWMU 10- Dust Railcar Loading Area- Bar Joist Building 

SWMU 10, located in the western portion of the Facility, was a railcar loading station for 

emission control dust. The defined SWMU 10 areas are approximately less than 0.1 acres 

(southern portion of SWMU 10) and 0.25 acres (northern portion of SWMU 10) in size. 

Investigation activities were performed in the southern portion of SWMU 10. Surface soil and 

subsurface soil samples were collected for cadmium and lead analyses; and subsequently the area 

was excavated (to depths between 1 to 4.5 feet bgs over an area of approximately 0.07 acres), 
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backfilled with clean material, and paved during IM activities. Confirmation samples were 

collected from the excavation surface prior to backfilling. The SWMU 10 Excavation and 

Paving Activities Report (BMWCI, 1998) presented the results of these SWMU 10 activities. 

For subsurface soil, lead and cadmium results were evaluated for those samples that represent 

materials remaining in place subsequent to the excavation and paving. Twelve of the 24 

subsurface soil samples contained exceedences of the 20 DAF SSLs, and these exceedences were 

typically encountered in shallow samples (above 2.5 feet bgs) which were collected from inside 

the Bar Joist Building. The vertical extent of lead and cadmium was generally limited to the 

upper 2.5 feet bgs; however, the vertical extent oflead and cadmium extended as deep as 4 feet 

bgs at a few locations in the central and northern portions of the excavation. The highest 

concentrations for cadmium and lead (35.8 and 1,940 J* mg/Kg, respectively) were encountered 

in confirmation sample 1 OCF06 which was located 1.5 feet bgs in the north-central portion of the 

excavation inside the Bar Joist Building . 

Potential migration pathways at SWMU 10 include soil transfer to groundwater, groundwater 

transport, and storm sewer transport. Subsurface soil detections of cadmium and lead exceeded 

20 DAF SSLs (based on soil migration to groundwater); thus indicating soil transfer to 

groundwater could occur. Groundwater was not encountered during subsurface soil sampling 

and groundwater samples were not collected. Based on the asphalt surface cover that prevent 

storm water infiltration, the tendencies of metals to strongly adsorb to soil rather migrate 

vertically or with groundwater movement, and the slightly basic pH conditions of soils at the 

Facility, soil transfer to groundwater, storm sewer transport, and groundwater transport are not 

expected to be significant for SWMU 10. 

In the human health evaluation, lead was identified as a COPC in subsurface soil. Therefore, 

lead modeling was conducted to evaluate potential health risks to existing or possible future on

site worker populations including temporary excavation workers. No significant risk was posed 

by lead in subsurface soil at SWMU 10 for this exposure scenario. Due to lack of sustainable 

habitat for ecological receptors, an ecological risk evaluation was not conducted . 
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SWMU 12- Amoco Landfarm 

SWMU 12, located in the eastern portion of the Facility, was utilized by Amoco for landfarming 

of petroleum refining waste. SWMU 12 covers an area of approximately 10 acres. Surface soil, 

subsurface soil, and groundwater samples were collected for metals (hexavalent chromium, 

trivalent chromium, and lead), VOCs (Skinner's List), and SVOCs (Skinner's List). 

Hexavalent chromium was not detected in any of the soil samples. Trivalent chromium was 

detected at concentrations up to 1,330 mg/Kg, and no 20 DAF SSL exists for trivalent chromium. 

Lead detections exceeded the 20 DAF SSL ( 400 mg/Kg) for six of the 14 surface and subsurface 

soil samples, at concentrations ranging up to 6,080 DJ* mg/Kg. These exceedences were all 

contained within the SWMU 12 dike boundary and limited to the upper four feet of soil sampled. 

Lead results for the surface soil sample collected outside of the dike boundary near the culvert 

outfall were below the 20 DAF SSL. Therefore, the vertical and horizontal extent of lead 

detections was well defined by the sampling locations. Skinner's List of VOCs were not 

detected in any of the soil samples collected at SWMU 12. PAHs were the only Skinner's List 

of SVOCs detected. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 

dibenzo(a,h)anthracene were the only SVOCs with detections above their 20 DAF SSLs (2,000, 

8,000, 5,000, and 2,000 J..Lg/Kg, respectively); the highest concentrations of these compounds 

were 6,740, 14,200, 15,700, and 17,300 J..Lg/Kg, respectively, in samples collected from Grid 

12GO 1. All detections were limited to surface soil samples collected within the dike boundary 

below the 6-inch layer of silt. No 20 DAF SSL exceedences were noted in samples collected 

from the 4 to 7 feet bgs depth interval. Therefore, the vertical and horizontal extent of SVOCs in 

soil was adequately characterized at SWMU 12. 

Six groundwater samples were collected from the monitoring wells located around SWMU 12. 

The common laboratory contaminant bis(2-ethylhexyl)phthalate (BEHP) was the only SVOC 

compound detected, and was detected above the groundwater screening MCL (6 J..Lg/L) in the 

sample from Well 12MW1 (26.5 J..Lg/L). Dissolved metals and VOCs were not detected. 

Therefore, the nature and extent of dissolved metals, VOCs, and SVOCs in groundwater at 

SWMU 12 was adequately characterized by the sampling locations . 
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Potential migration pathways at SWMU 12 include soil transfer to groundwater, groundwater 

transport, storm water runoff, and airborne dust migration. Soil detections of lead and P AHs 

exceeded the 20 DAF SSLs (based on soil migration to groundwater), thus indicating that soil 

transfer to groundwater could occur. The tendency for metals and P AHs to strongly adsorb to 

soil is expected to limit vertical migration. Groundwater samples collected from the saturated 

zone showed no detections of dissolved metals and P AHs, and one detection of the SVOC BEHP 

that exceeded its MCL. Based on the vertical definition of subsurface soil contamination at 

depths shallower than the saturated zone and the limited detections in the groundwater, the 

groundwater transport pathway is not expected to be significant for SWMU 12. Storm water 

received within the diked area of the SWMU ponds and infiltrates, and culverts at the east side of 

the SWMU are kept closed. Therefore, storm water runoff is not expected to travel outside of 

the diked area and storm water runoff should not provide a significant route for contaminant 

migration. Surface soil particulate (dust) could become airborne. However, based on the dike 

surrounding the SWMU (which is expected to trap some airborne dust), the vegetative cover, and 

the approximately 6 inch thick layer of silt present above the surface soil sampled, airborne dust 

transport is not expected to be significant at SWMU 12. 

In the human health evaluation, lead and P AHs were identified as COPCs in surface and 

subsurface soil, and BEHP was identified as a COPC in groundwater. Therefore, a HHRA and 

lead modeling were conducted to evaluate potential health risks to possible future on-site worker 

populations including full-time workers and temporary excavation workers. No significant risk 

was posed by the COPCs in soil or groundwater at SWMU 12 for these exposure scenarios. An 

ecological evaluation was also conducted for SWMU 12. Chromium, lead, and P AHs exceeded 

preliminary (benchmark) screening, and chromium exceeded site-specific screening for various 

wildlife receptors. Qualitative factors and field site visits both indicate that chromium in soil is 

not eliciting adverse effects on these receptors, and as such, risk to potential ecological receptors 

is not expected to be significant. 

SWMU 22 - GST Mill Ponds 

SWMU 22, located in the eastern portion of the Facility, is the active GST Mill Ponds utilized 

• for the cooling of mill water from various on-site locations. SWMU 22 covers an area of 
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approximately -25 acres in size. Groundwater samples were collected around the perimeter of the 

Mill Ponds and water and sediment samples were collected from within the Mill Ponds. 

Ten groundwater samples around the perimeter of the Mill Ponds were collected for dissolved 

RCRA metals, pH, VOC, and SVOC analyses during Phase 1, and an additional15 groundwater 

samples were collected for dissolved arsenic analysis during Phase 2. For the dissolved RCRA 

metals, dissolved arsenic was the only metal detected at concentrations exceeding the 

groundwater screening MCLs. Dissolved arsenic was detected in 14 groundwater samples at 

concentrations ranging from 0.02 J to 0.25 mg!L, and the groundwater screening MCL (0.05 

mg!L) was exceeded in 1 0 of the samples. The extent of dissolved arsenic was well defined by 

sampling locations to the north and east of the Mill Ponds. Further sampling could not be 

implemented to the south and west of the Mill Ponds due to physical restrictions and property 

boundaries. VOCs were not detected in any ofthe groundwater samples. SVOCs were largely 

undetected in the groundwater samples. 2,4-Dimethylphenol (8.6 J IJ.g/L) and BEHP (67.7 and 

139 IJ.g/L) were detected in one and two groundwater samples, respectively. Both BEHP 

detections exceeded the groundwater screening MCL (6 IJ.g/L). The extent of BEHP was well 

defined by the sampling locations except on the western side of the Mill Ponds. Further 

sampling could not be implemented to the west of the Mill Ponds due to physical restrictions and 

property boundaries. 

Water and sediment samples were collected from within the Mill Ponds for arsenic analysis. 

Dissolved arsenic was not detected in any of the four Mill Pond water samples. Arsenic was 

detected in all four sediment samples at concentrations that ranged from 26.8 D to 47.6 D 

mg/Kg. Three of the sediment samples contained arsenic concentrations which exceeded the 20 

DAF SSL (29 mg/Kg). 

Potential migration pathways at SWMU 22 include soil transfer to groundwater, groundwater 

transport, and surface water transport. In groundwater, dissolved arsenic and one SVOC 

exceeded MCLs. Based on the tendency for metals to adsorb to soil rather than migrate with 

groundwater flow, the neutral groundwater pH (6.3 to 7.5) at SWMU 22 (which limits the 

• solubility of arsenic), and the limited detections of SVOCs, groundwater transport is not 
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• expected to be a significant for SWMU 22. Arsenic concentrations from Pond sediment samples 

exceeded the 20 DAF SSL (based on soil migration to groundwater); therefore, soil transfer to 

groundwater could occur. However, the Ponds are clay lined, which should limit the potential 

for arsenic to migrate vertically through the subsurface soil to groundwater. Mill Pond water 

samples did not show detections of dissolved arsenic. Based on this, the discharge of a portion 

of the Mill Pond water through GSTs NPDES Outfall No. 42 to the Blue River should not 

provide a significant route for contaminant migration. 

In the human health evaluation, BEHP and arsenic were identified as COPCs in groundwater and 

arsenic was identified as a COPC in Pond sediment .. Therefore, a HHRA was conducted to 

evaluate potential health risks to existing and possible future on-site worker populations 

including full-time workers and temporary excavation workers. For the exposure scenarios 

evaluated, there were no potentially completed exposure pathways identified for arsenic in 

sediment, and no significant risk was posed by the COPCs in groundwater at SWMU 22. Due to 

restricted access for ecological receptors and the active industrial use of the Mill Ponds, an 

• ecological risk evaluation was not conducted for SWMU 22. 

• 

SWMU 24- Waste Hydraulic Lubricating Oil Storage Tank 

SWMU 24, located in the western portion of the Facility, is a former waste oil collection system 

and consisted of two ASTs. The defined SWMU area is approximately 1 acre in size. Surface 

soil, subsurface soil, and groundwater samples were collected at SWMU 24. Surface soil, 

subsurface soil, and groundwater samples were collected for RCRA metals, pH, VOCs, and 

P AHs analyses. 

Subsurface soil samples were collected from direct-push borings and exploratory trenches, and 

surface soil samples were collected from the former tank location. Soil pH values were neutral 

to slightly basic (pH 7.8 to 9.3) in the 14 samples analyzed. A total of 51 surface and subsurface 

soil samples were analyzed for RCRA metals and P AHs. Cadmium and lead were detected 

throughout this area at concentrations exceeding their 20 DAF SSLs (8 and 400 mg/Kg, 

respectively), and extended to 15 feet bgs. The highest concentrations of cadmium and lead 

were 55.1 FJ* and 1,730 mg/Kg, respectively. Only one detection each of arsenic and chromium 
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and two detections of selenium exceeded 20 DAF SSLs. One detection each of the P AH 

compounds benzo(a)anthracene (7.13 mg/Kg), benzo(b )fluoranthene (11.4 mg/Kg), and 

benzo(a)anthracene (2.02 DJ mg/Kg) exceeded 20 DAF SSLs (2, 5, and 2 mg/Kg, respectively). 

These limited exceedences of arsenic, selenium, and P AHs occurred primarily in a small area in 

the immediate vicinity of the former tank location and extended no deeper than 5 feet bgs. 

VOCs were analyzed for in 29 surface and subsurface soil samples; however, VOCs were not 

detected. 

RCRA metals analyses were performed on perched groundwater samples collected from Trench 

24T06 (unfiltered, therefore analyzed for total metals) and Boring 24B04 (dissolved metals). 

The unfiltered sample from Trench 24T06 had detections of cadmium and lead that exceeded 

groundwater screening MCLs; however, it is likely these were caused by particulate matter 

suspended in the sample rather than dissolved metals present in the groundwater. In the sample 

from Boring 24B04, dissolved metals detections were below groundwater screening MCLs. The 

groundwater pH in this sample was slightly basic (pH 9.5). VOCs were detected in five of the 

ten samples collected. VOC exceedences ofMCLs occurred in a sample collected from perched 

groundwater encountered in the immediate vicinity of the former tank location (Boring 24B04), 

and had detections of cis-1,2-DCE (295 !Jg/L), TCE (149 !Jg/L), and vinyl chloride (5.34 !Jg/L) 

that exceeded the groundwater screening MCLs (70, 5, and 2 !Jg/L, respectively). The horizontal 

extent of VOCs was defined by the nine surrounding groundwater samples collected from the 

saturated zone, which all contained non-detect or concentrations below MCLs of VOCs. Two 

groundwater samples were analyzed for P AHs; however, no P AHs were detected. 

Potential migration pathways at SWMU 24 include soil transfer to groundwater, groundwater 

transport, storm water runoff, volatilization to the air, and airborne dust migration. Soil 

detections of P AHs and metals exceeded 20 DAF SSLs (based on soil migration to 

groundwater), thus indicating that soil transfer to groundwater could occur. VOCs were not 

detected in soil. The tendency for metals and P AHs to strongly adsorb to soil and the typical 

slightly basic to basic soil pH conditions at the Facility are expected to limit vertical migration of 

metals in soil. Groundwater samples contained detections of VOCs. However, VOCs were 

primarily detected in the groundwater sample collected from the perched groundwater, and 
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• VOCs were either non-detect or detected in concentrations below MCLs in groundwater samples 

collected from the saturated zone. VOCs are expected to degrade as they migrate in the direction 

of groundwater flow. Although groundwater transport is a potential migration pathway for 

SWMU 24, it is not expected to be significant based on the groundwater data. Storm water 

runoff ponds and infiltrates in low-lying areas in the immediate SWMU 24 area. The former 

area of the tank (low lying area) has been partially backfilled as part ofKCT's Flyover Project, 

which should limit airborne dust migration of surface soil particulate. The limited detections of 

VOCs in the subsurface soil have the potential to partition to the gas phase and migrate to and 

via the air pathway; however, this pathway is not expected to be significant. 

In the human health evaluation, COPCs identified included metals and P AHs in ·surface and 

subsurface soil, and benzene (a VOC) in groundwater. Therefore, a HHRA and lead modeling 

were conducted to evaluate potential health risks to possible future on-site worker populations 

including full-time workers and temporary excavation workers. No significant risk was posed by 

the COPCs in soil or groundwater at SWMU 24 for these exposure scenarios. Due to lack of 

• sustainable habitat for ecological receptors, an ecological risk evaluation was not conducted for 

SWMU24. 

• 

SWMU 25 - Roll Shop Drum Storage Area 

SWMU 25, located in the western portion of the Facility, is a former waste oil drum storage area. 

The defined SWMU area was approximately 45 feet by 10 to 18 feet (less than 0.01 acres) in 

size. The SWMU 25 area was expanded in size, primarily to the north, during the investigation 

to approximately 75 feet by 65 feet (less than 0.1 acres) in order to define the nature and extent 

of contamination. Thirty-seven surface soil and subsurface soil samples were collected for 

RCRA metals, pH, and P AH analyses. 

Soil pH values ranged from neutral to basic (pH 8.2 to 12.7). Cadmium and lead detections 

exceeded 20 DAF SSLs (8 and 400 mg/Kg, respectively) throughout the sampling area, and 

extended to 8 feet bgs. Cadmium and lead concentrations ranged up to 57.9 F and 3,040 D 

mg/Kg, respectively. One detection of mercury at 2.57 mg/Kg slightly exceeded its 20 DAF SSL 

of 2 mg!Kg. The horizontal extent of cadmium and lead was adequately defined to the northwest 
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of SWMU 25- and less clearly defined in the north and east portions of the sampling area . 

Sampling to the south and west of the SWMU area was restricted by the foundation of the Roll 

Shop and its adjacent concrete pad. With the exception of the northwestern sampling locations 

(Borings 25B12 and 25B13), cadmium and/or lead exceeded the 20 DAF SSL in the deepest 

interval at each sampling location, and vertical extent was not clearly defined. Due to numerous 

utilities in this area and frequent direct-push refusal, further sampling for horizontal and vertical 

extent definition could not be implemented. P AHs were detected in the majority of the soil 

samples. One detection each of benzo(a)anthracene (9.81 J* mg/Kg), benzo(b)fluoranthene 

(9.44 J* mg/Kg), and dibenzo(a,h)anthracene (2.42 mg/Kg) exceeded 20 DAF SSLs (2, 5, and 2 

mg/Kg, respectively), all in samples collected from Boring 25B09. The horizontal extent of 

these P AH detections was adequately defined by surrounding sampling locations. With the 

exception of a small area near Boring 25B09, the vertical extent of P AHs was adequately defined 

throughout the majority of the SWMU 25 area. 

Potential migration pathways at SWMU 25 include soil transfer to groundwater, groundwater 

transport, and storm sewer transport. Subsurface soil detections of lead, cadmium, and P AHs 

exceeded 20 DAF SSLs (based on soil migration to groundwater). Groundwater was not 

encountered during subsurface soil sampling and groundwater samples were not collected. 

Based on the asphalt and concrete surface covers that prevent storm water infiltration, the 

tendency of metals and P AHs to strongly adsorb to soil rather migrate vertically or with 

groundwater movement, and the slightly basic pH soil conditions at SWMU 25, soil transfer to 

groundwater, storm sewer transport, and groundwater transport are not expected to be 

significant. 

In the human health evaluation, P AHs and metals were identified as COPCs in surface and 

subsurface soil. Therefore, a HHRA and lead modeling were conducted to evaluate potential 

health risks to potential on-site worker populations including full-time workers and temporary 

excavation workers. No significant risk was posed by the COPCs in soil at SWMU 25 for these 

exposure scenarios. Due to lack of sustainable habitat for ecological receptors, an ecological risk 

evaluation was not conducted for SWMU 25 . 
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SWMU 27- Bar Joist Building Hazardous Waste Storage Area 

SWMU 27, located in the western portion of the Facility, was an area located inside the Bar Joist 

Building utilized for temporary storage of hazardous waste prior to transport off site for 

treatment and disposal. The defined SWMU area is approximately 85 feet by 30 feet (less than 

0.06 acres) in size. Subsurface soil samples were collected to the east of the defined SWMU 

boundary in an area approximately 45 feet by 35 feet in size. Nine subsurface soil sample were 

collected for pH, RCRA metals, and VOC analyses during Phase 1, and an additional nine 

subsurface soil samples were collected in Phase 2 for lead and cadmium analysis. 

Soil samples exhibited slightly basic to basic pH values, ranging from 8.6 to 12.1. Cadmium and 

lead were the only RCRA metals that had detections above the 20 DAF SSLs, with 

concentrations ranging up to 63 DJ* and 1,460 D mg/Kg, respectively. No 20 DAF SSL 

exceedences were noted in the deepest sampling intervals; therefore, the vertical extent of 

cadmium and lead was defined between 2 to 5 feet bgs. The horizontal extent of cadmium and 

lead was adequately defined to the north and west of the sampling area, and was less clearly 

defined in the southern and eastern portions of the sampling area. Direct-push refusal and 

equipment failure limited further sampling in the area. VOCs were only detected in three soil 

samples and included 1, 1-dichloroethane and PCE. None of these detections exceeded their 20 

DAF SSLs. Therefore, the nature and extent ofVOCs was adequately defined at SWMU 27. 

Potential migration pathways at SWMU 27 include soil transfer to groundwater, groundwater 

transport, and storm sewer transport. Subsurface soil detections of cadmium and lead exceeded 

20 DAF SSLs (based on soil migration to groundwater). Groundwater was not encountered 

during subsurface soil sampling and groundwater samples were not collected. Based on the 

building structure and the concrete floor that prevent storm water infiltration, the tendencies of 

metals to strongly adsorb to soil rather migrate vertically or with groundwater movement, and 

the slightly basic soil pH conditions at SWMU 27, these pathways are not expected to be 

significant for SWMU 27. 

In the human health evaluation, lead was identified as a COPC in surface and subsurface soil, 

and arsenic was identified as a COPC in subsurface soil. Therefore, a HHRA and lead modeling 

were conducted to evaluate potential health risks to existing and/or possible future on-site worker 
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populations including full-time workers and temporary excavation workers. No significant risk 

was posed by lead in soil at SWMU 27 for these exposure scenarios. Due to lack of sustainable 

habitat for ecological receptors, an ecological risk evaluation was not conducted for SWMU 27. 

SWMU 33- Nail Mill Degreasing Area 

SWMU 33, located in the western portion of the Facility, was a degreasing operation for the 

removal of residue during the production of nails. The defined SWMU 33 area is approximately 

2.5 acres in size. The area investigated for SWMU 33 groundwater included the entire area north 

of the Wire Mill Building to the Blue River, and encompassed the SWMUs 13 and 17 areas. 

Subsurface soil and groundwater samples were collected for VOC and SVOC. 

Fifty-eight subsurface soil samples were analyzed for VOCs. Total VOC detections ranged from 

2.01 to 24,423 J.lg/Kg. The primary compounds detected were chlorinated VOCs, including 

1,1, !-trichloroethane, 1,1 ,2-trichloroethane, 1, 1-dichloroethane, 1, 1-dichloroethene, cis-1 ,2-

DCE, trans-1,2-dichloroethene, TCE, methylene chloride, and vinyl chloride. Total VOC 

concentrations greater than 1,000 J.lg/Kg (15 samples) were located nearest the former degreaser 

location, and chlorinated VOCs were the predominant fraction detected. Total VOC 

concentrations decreased around the perimeter of the SWMU area. The horizontal extent ofVOC 

contamination in soil was well defined by borings south, west, and east of the former degreaser 

location, but was less clearly defined to the north. VOC contamination was encountered at all 

depth intervals (up to 20 feet bgs) at sampling locations in the immediate vicinity of the former 

degreaser, and the vertical extent of contamination was pursued until the groundwater table was 

reached. In areas surrounding the former degreaser location, VOC contamination was generally 

limited to the soil depths below 8 feet bgs. Two subsurface soil samples were collected from one 

boring and analyzed for SVOCs. 2-Methylnaphthalene (15.4 D mg/Kg) was detected in the 

sample collected from 13-15 feet bgs. A 20 DAF SSL has not been established for this 

compound. No other SVOCs were detected in soil. 

Groundwater VOC samples were collected throughout the SWMU 33 area from direct-push 

borings (approximately 55 samples) and 23 monitoring wells. VOCs were detected throughout 

the SWMU 33 area. Highest concentrations typically located around the SWMU 33 former 
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degreasing pit (Monitoring Wells 33MW2S, 33MW2, 33MW3), and decreased radially outward 

from this location. VOCs detected were primarily TCE, which was most likely a source product, 

and related degradation products cis-1,2-DCE and vinyl chloride. Total VOC results for samples 

collected from shallow Well 33MW2S (127,847 Jlg/L), intermediate Well 33MW2 (9,042.4 

J.J.g/L), and deep Well33MW3 (511.52 J.J.g/L) were significantly greater than other VOC samples. 

Total VOC concentrations in surrounding Monitoring Wells 33MW8S, 33MW7S/7D, and 

33MW5S/51/5D (peripheral to the former degreaser location), were significantly lower or non

detect. VOCs appeared to have migrated at the Monitoring Well 33MW2S/2/3 cluster from the 

shallow saturated zone to the deep saturated zone. This hydraulic connection between the 

saturated zones is supported by the results of the pump test conducted at this location. The 

horizontal extent ofVOCs in the upper saturated zone and the lower saturated zone were defined 

by samples collected from the perimeter of the SWMU 33 area. The extent of VOCs in the 

lower saturated zone was less clearly defined to the north due to chlorinated VOC detections in 

excess of MCLs in the sample from Well 33MWIOD. The source of VOC detections in deep 

Well 33MWIOD is unknown, and it is unclear if these detections are part of the larger plume of 

VOC detections centered around the former degreaser. Eight groundwater samples were 

collected from the upper saturated zone and analyzed for SVOCs. The SVOCs 4-chloroaniline, 

4-methylphenol, and naphthalene were detected at low concentrations in the sample collected 

from Boring 33B47 (no MCLs exist for these compounds). However, SVOCs were not detected 

in the sample collected from Well33MW5S which was installed at the approximate location and 

depth of Boring 33B47. Therefore, the nature and extent of SVOCs in groundwater was 

adequately characterized at SWMU 33. 

Potential migration pathways at SWMU 33 include soil transfer to groundwater, groundwater 

transport, storm sewer transport, storm water runoff, surface water transport, volatilization to air, 

and airborne dust migration. Subsurface soil detections ofVOCs exceeded 20 DAF SSLs (based 

on soil migration to groundwater) and VOCs are located in groundwater throughout the SWMU 

33 area in both the shallow and deep saturated zones. Therefore, soil transfer to groundwater and 

groundwater transport may have occurred at SWMU 33. VOCs, given their chemical and 

physical characteristics, are expected to degrade and/or volatilize as they migrate in the direction 

• of groundwater flow. Degradation of VOCs is occurring in the groundwater based on the 
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detection of TCE daughter products (e.g., cis-1,2-DCE and vinyl chloride). Storm water runs 

toward either storm drains east of the SWMU or storm drain catch basins west of the SWMU. 

Storm sewers throughout the area discharge to the Blue River. Surface soil particulate (dust) 

could become airborne. VOCs in the subsurface may partition to the gas phase and may migrate 

to the air pathway. The prevailing wind direction at the Facility is from the south-southwest to 

the north-northeast. Thus, storm water runoff, storm sewer transport, surface water transport, 

volatilization to air, and airborne dust transport are potential routes for contaminant migration. 

For the human health evaluation, VOCs, SVOCs, and metals were identified as COPCs in 

groundwater (includes groundwater data from SWMU 17) and VOCs were identified as COPCs 

in subsurface soil. Therefore, a HHRA was conducted to evaluate potential health risks to 

existing and/or possible future on-site worker populations including full-time workers and 

temporary excavation workers. No significant risk was posed by the COPCs in soil and 

groundwater at SWMU 33 for these exposure scenarios. Due to lack of sustainable habitat for 

ecological receptors, an ecological risk evaluation was not conducted for SWMU 33 . 

AOC 1 -Abandoned Fuel Oil Storage Tank 

AOC 1, located in the western portion of the Facility, was a former AST used for the storage of 

heating oil. The defined AOC area is approximately 1.5 acres in size. Surface and subsurface 

soil samples were collected for P AH analysis, and groundwater samples were collected for VOC 

and P AH analyses. 

AOC 1 was adequately characterized by the analytical data collected. PAHs were detected in all 

14 surface soil samples and in the majority of the 16 subsurface soil samples. However, none of 

the P AH detections exceeded 20 DAF SSLs. Seven groundwater samples were collected from 

AOC 1 monitoring wells. VOCs (acetone and vinyl acetate) were only detected in the sample 

collected from Well A01MW1. PAHs (naphthalene) were only detected in the sample collected 

from Well A01MW6. All detections were below the laboratory's reporting limits (J qualified). 

No groundwater screening MCLs have been established for these compounds. However, the 

extent of these limited VOC and PAH detections was adequately characterized by samples 

collected from wells in the immediate area. 
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Potential migration pathways at AOC 1 include soil transfer to groundwater, groundwater 

transport, storm sewer transport, storm water runoff, surface water transport, and airborne dust 

migration. P AHs were not detected in soil samples at concentrations that exceeded 20 DAF 

SSLs (based on soil migration to groundwater). Only limited detections of VOCs and P AHs 

occurred in the groundwater, all at low concentrations. Based on the data, contaminant 

migration via soil transfer to groundwater, groundwater transport, and storm sewer transport is 

not expected for AOC 1. In addition, contaminant migration via storm water runoff to the Blue 

River, surface water transport, and/or dust migration via the air pathway are not expected. 

In the human health evaluation, no COPCs were identified for groundwater and further risk 

assessment for was not conducted. P AHs were identified as COPCs in surface and subsurface 

soil. Therefore, a HHRA was conducted to evaluate potential health risks to possible future on

site worker populations including full-time workers and temporary excavation workers. No 

significant risk was posed by the COPCs in soil at AOC 1 for these exposure scenarios. Due to 

lack of sustainable habitat for ecological receptors, an ecological risk evaluation was not 

conducted. 

AOC 8- "Owl Gun Club" Shooting Park 

AOC 8, located in the eastern portion of the Facility, was an area utilized as a clay pigeon 

shooting park. The original defined AOC area was approximately 2.5 acres in size. The AOC 8 

area was expanded in size, primarily to the north, during the investigation to approximately 6 

acres in size in order to define the nature and extent of contamination. Ten soil samples were 

collected for pH, which was neutral to slightly basic (pH 7.8 J to 8.9). A total of 122 surface soil 

and subsurface soil samples were collected for lead analysis. The horizontal extent of 

contamination was well defined by borings on the perimeter of the AOC 8 area, but shifted north 

of the initial AOC definition. In particular, borings around the perimeter of the impacted area 

generally had lead concentrations less than 100 mg!Kg. Concentrations of lead in soil samples 

throughout the central portion of the sampling area varied significantly, ranging from 

concentrations just above the 20 DAF SSL of 400 mg/kg to concentrations as high as 55,200 

mg/Kg. The sporadic nature of the data is attributed to some samples containing actual lead shot, 

• while others may not have contained this material. All but two of the 20 DAF SSL exceedences 
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(and thus the vertical extent of contamination) were limited to the upper two feet of the soil. In 

the west-central portion of the sampling area, an exception was noted at Boring A08B11 that was 

located in an area of fill material and contained a lead detection of 11,200 mg/Kg from 4 to 5 feet 

bgs. 

Potential migration pathways at AOC 8 include soil transfer to groundwater, groundwater 

transport, storm water runoff, and airborne dust migration. Lead was detected throughout AOC 8 

at concentrations exceeding 20 DAF SSLs (based on soil migration to groundwater), from the 

surface to as deep as 5 feet bgs (approximate elevation 724 feet above MSL). Therefore, soil 

transfer to groundwater could occur. The tendency for metals to strongly adsorb to soil and the 

neutral to slightly basic pH of the soil at AOC 8 are expected to limit vertical migration of 

metals. Groundwater was not encountered during subsurface soil sampling and groundwater 

samples were not collected. The saturated zone, as encountered to the north at SWMU 2, is 

expected to be approximately 5 feet or deeper below the deepest soil detections above 20 DAF 

SSLs. Based on the definition of the vertical extent of lead in soil at shallower depths above the 

saturated zone, and the tendencies for metals to strongly adsorb to soil rather than migrate with 

groundwater movement, the groundwater transport pathway is not expected to be significant for 

AOC8. 

Storm water ponds and infiltrates in the immediate AOC area; therefore, storm water runoff 

should not provide a significant route for contaminant migration. Surface soil particulate (dust) 

could become airborne. The prevailing wind direction at the Facility is from the south-southwest 

to the north-northeast. However, based on the size ofthe lead shot in the soil and the vegetative 

surface cover, dust migration via the air pathway is not expected to be significant at AOC 8. 

In the human health evaluation, lead was identified as a COPC in surface and subsurface soil. 

Therefore, lead modeling was conducted to evaluate potential health risks to possible future on

site worker populations including full-time workers and temporary excavation workers. It was 

determined that lead in soil may pose an unacceptable level of risk for the pregnant female full

time worker scenario. However, lead in soil did not pose significant risk for the full-time generic 

• worker or the temporary excavation worker scenarios. An ecological evaluation was also 

armcorfi\wci\rfirpt\text\exsum.doc ES-39 9/14/99 



• 

• 

conducted for AOC 8. Lead exceeded both preliminary (benchmark) and site-specific screening 

for various plant and wildlife receptors. Qualitative factors and field site visits both indicate that 

lead contamination is not eliciting adverse effects on these receptors, and as such, risk to 

potential ecological receptors is not expected to be significant. 

FUTURE USE 

The Facility is located within Kansas City, Missouri, and has potential for future property 

development and use based on its location within the metropolitan industrial area. The property 

is zoned heavy industrial, and this zoning is not expected to change. Armco has property 

redevelopment goals and objectives for portions of their property located both east and west 1-

435. Many of the areas investigated during the RFI may be integrated with future industrial 

development scenarios. Portions of the Facility owned by GST Steel Company are expected to 

continue to be used for steel manufacturing industrial activities. 

SUMMARY 

Armco has completed the RFI and necessary interim measures at the Facility as required by the 

Permit. Extensive investigation activities were conducted to characterize the Facility, including 

the environmental setting and the nature and extent of contamination at each SWMU or AOC. 

The findings of investigation activities are summarized in this RFI Report. 

Risk evaluation was conducted as part of the RFI to assess potential risk to human health and the 

environment, incorporating both existing and potential future use scenarios for the Facility. The 

HHRA included 16 SWMUs and AOCs that contained both COPCs and completed exposure 

pathways. For the scenarios evaluated for each SWMU or AOC, it was determined that there 

were no significant noncarcinogenic health effects or carcinogenic risks posed by the COPCs 

detected with the exception of AOC 8. At AOC 8, it was determined that lead in soil may pose 

an unacceptable level of risk for a potential future pregnant female full-time worker scenario. 

However, lead in soil did not pose significant risk for the full-time generic worker or the 

temporary excavation worker scenarios. The ecological RA included 3 SWMUs and AOCs that 

contained potential ecological receptors and COPECs. The preliminary and site-specific 

• screenings for each area showed possible negative impacts to various ecological receptors based 
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on either cadmium (SWMU 4), chromium (SWMU 12), or lead (SWMU 4 and AOC 8) . 

However, based on observations made of these areas during RFI field activities and field site 

visits, the ecological receptors at these areas did not exhibit signs of metals toxicity. Since the 

soil pH typically exhibits basic conditions in these areas, these metals are not expected to be 

available to the ecological receptors and are not expected to negatively impact the ecological 

communities at these areas. 

* * * * * 
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Table ES-1 
SWMU and AOC Summary 
Armco Kansas City Facility 

Property 
SWMUorAOC Owner 

SWMU 2- Old Blue River 'W' Landfill Armco 

SWMU 3- South of Bar Fab Landfill Armco 

SWMU 4-1987 Waste Pile Armco 

SWMU 5 - Plant Rubble Landfill Armco 

SWMU 6- RCRA Permitted Baghouse Dust Storage Tanks Armco 

SWMU 7- No. 1 Melt Shop Baghouse Dust Tank Armco 

SWMU 8- No. 2 Melt Shop Baghouse Dust Tank GST 

SWMU 9 - No. 1 Melt Shop Canopy Baghouse Dust Conveyor Armco 

SWMU 10- Dust Rail Car Loading Area- Bar Joist Building GST 

SWMU 11 - Dust Rail Car Loading Area - No. 2 Melt Shop GST 

SWMU 12- Amoco Landfarm Armco2 

SWMU 13- Pickle Liquor Tanks Armco 

SWMU 17- Wire Mill Rinsewater Neutralization Tank Armco 

SWMU 22 - Mill Ponds GST 

SWMU 24- Waste Hydraulic and Lubricating Oil Storage Tanks Armco 

SWMU 25 - Roll Shop Drum Storage Area GST 

SWMU 26- Rod Mill Drum Storage Area GST 

SWMU 27 - Bar Joist Building Hazardous Waste Storage Area GST 

SWMU 33 - Nail Mill Degreasing Area Armco 

SWMU 34- Waste Oil Storage Area East of GSTs No. 2 Melt Shop GST 

SWMU 35- Waste Oil Storage Area on North Side of GSTs 19" Mill GST 

Reference 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Permit 

Armco 

SWMU 36- Ball Department Waste Oil Storage Area Armco3 03108/1996 

SWMU 37- Wire Mill Waste Oil Storage Area 

SWMU 38- Bar Joist Temporary Grease Storage Area 

SWMU 39 - Bar Joist Waste Oil and Grease Storage Area 

AOC 1 -Abandoned Fuel Oil Storage Tank 

AOC 2- Underground Storage Tanks 

AOC 4- Boiler Furnace Area 

AOC 8 - "Owl Gun Club" Shooting Park 

Notes: 
1 

- RFI activities completed include IM activities for IM SWMUs. 
2

- SWMU 12 area leased to Amoco, 1973-1980. 
3

- SWMU 36 area leased to GST, 1993- present. 
4 

- No further activities conducted pending agency response. 

Armco 

GST 

GST 

Armco 

Armco/GST 

Armco 

Armco 

5 
- Further investigation activities not conducted per the approved RFI Workplan . 

09/06/1999 k:lanncorfilrfirptllablesltbles_1.xls 

Letter to 

US EPA 

Permit 

Permit 

Permit 

Permit 

RFI Activities 

JMSWMU Completed 1 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

X X 

X 

X 

X 

X X 

X X 

X X 

X 

X 
4 

4 

4 

4 

4 

4 

X 
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LIST OF ACRONYMS AND ABBREVIATIONS 

• AOC Area of Concern 
AST Aboveground Storage Tank 
atm-m3/mol Atmospheres-cubic meters/mole 
ATSDR Agency for Toxic Substances and Disease Registry 
BEHP Bis(2-ethylhexyl)phthalate 
bgs Below ground surface 
BMcD Bums· & McDonnell 
BMWCI Bums & McDonnell Waste Consultants, Inc. 
BTEX Benzene, Toluene, Ethylbenzene, and Xylenes 
CEC Cation Exchange Capacity 
cfs Cubic feet per second 
CH Clay 
cis-1,2-DCE cis-1 ,2-Dichloroethene 
CL Silty or sandy clay 
em Centimeter 
COE Corp of Engineers 
COPC Chemical of Potential Concern 
COPEC Chemical ofPotential Ecological Concern 
Cr Chromium 
DAF Dilution Attenuation Factor 
1,1-DCA 1, 1-Dichloroethane 

• 1,1-DCE 1, 1-Dichloroethene 
1,2-DCE 1 ,2-Dichloroethene 
EP-Toxicity Extraction Procedure for Toxicity 
Facility Armco Kansas City, Missouri Facility 
Of Degrees Fahrenheit 
ft Feet 
GC Clayey gravel (soil reference) 
GC Gas cbromatography (analytical reference) 
OM Silty gravel 
OST OS Technologies Corporation 
HHRA Human Health Risk Assessment 
HSWA Hazardous and Solid Waste Amendments 
1-435 Interstate Highway 435 
1M Interim Measwis 
IMP Interim Measures Plan for the A.rmco Kansas City Facility 
K Hydraulic conductivity 
KCT Kansas City Terminal Railway Company 
Kct Adsorption coefficient 
Kg Kilogram 
Koc Organic Carbon-Water Partitioning Coefficient 
Kow Octanol-Water Partitioning Coefficient 
L Liter 
MCL Maximum Contaminant Level 
MDNR Missouri Department ofNatural Resources 

• mg Milligram 
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ML 
mmHg 
MSL 
nm 
NPDES 
PAH 
PCE 
Permit 
PID 
ppm 
PSI 
QC 
RCRA 
RCRA Landfill 
redox 
Revised IMP 
RFI 
RFI Workplan 
sc 
sec 
SESOIL 
SM 
Sq. mi. 
SSL 
svoc 
SWMU 
trans-1 ,2-DCE 
1,1,1-TCA 
TCE 
TDS 
TPH 
TRPH 
)lg 
uses 
USEPA 
UST 
UTL 
uv 
voc 
wee 
XRF 
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Mean Sea Level 
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National Pollution Discharge Elimination System 
Polynuclear Aromatic Hydrocarbon 
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Annco's Part B Post-Closure Permit 
Photoionization Detector 
Parts per million 
Pollutant Standards Index 
Quality Control 
Resource Conservation and Recovery Act 
Closed Emission Control Dust Landfill 
Reduction/oxidation 
Revised Interim Measures Plan for the Armco Kansas City Facility 
Resource Conservation and Recovery Act (RCRA) Facility Investigation 
RCRA Facility Investigation Workplan for the Armco Kansas City Facility 
Clayey sand 
Second 
Seasonal Soil Compartment Model 
Silty sand 
Square mile 
Soil Screening Level 
Semivolatile Organic Compound 
Solid Waste Management Unit 
trans-1,2-Dichloroethene 
1,1, 1-trichloroethane 
Trichloroethene 
Total Dissolved Solids 
Total Petroleum Hydrocarbons 
Total Recoverable Petroleum Hydrocarbons 
Microgram 
Unified Soil Classification System 
United States Environmental Protection Agency 
Underground Storage Tank 
Upper Tolerance Limit 
Ultraviolet 
Volatile Organic Compound 
Woodward Clyde Consultants 
X-Ray Fluorescence 
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• 1.0 INTRODUCTION 

Armco Inc. has conducted a Resource Conservation and Recovery Act (RCRA) facility 

investigation (RFI) at its former Kansas City, Missouri Works. Burns & McDonnell Waste 

Consultants, Inc. (BMWCI) prepared this RFI Report at Armco's request. The RFI was 

conducted to satisfy the "Special Permit Conditions" presented in Part ll of Armco's Part B Post

Closure Permit (Permit). The final Hazardous and Solid Waste Amendments (HSWA) Part II 

Permit was issued by the United States Environmental Protection Agency (USEPA) Region VII 

on November 30, 1994. 

1.1 PURPOSE AND SCOPE 

In accordance with Section XXX of the Permit, Armco is submitting this RFI Report. This 

document summarizes the findings and results of the RFI and Interim Measures (IM) activities 

completed. The purpose of this RFI Report is to present and evaluate the data obtained during 

• the RFI and to form the basis for further decisions regarding the Facility. The scope of this 

Report includes the Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) 

defined in the Permit and other SWMUs notified to USEPA and the Missouri Department of 

Natural Resources (MDNR). 

1.2 BACKGROUND 

1.2.1 Facility Location 

The Facility is located in northeast Kansas City, Missouri and is east and west of Interstate 

Highway 435 (1-435) within the Blue River and Missouri River flood plains. Armco's industrial 

manufacturing activities were performed exclusively in the area west of I-435, north of 12th 

Street, and east of Ewing Avenue. 

The "Facility" is located on property owned by Armco and GS Technologies Operating 

• Company, Inc. (doing business as GST Steel Company) (GST) totaling approximately 860 acres. 
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• Figure 1-1 is a Site location map. Figure 1-2 is a Facility location map displaying the SWMUs 

and AOCs within the Facility, and showing Armco and GST Steel Company owned property 

boundaries and leased properties. 

As used in this document, the term "Facility" is defined by RCRA permitted property owned 

by Armco (approximately 560 acres) as well as SWMUs and AOCs located on GST property 

(approximately 300 acres). Wherever possible, reference is made to the appropriate property 

owner when discussing a particular SWMU, AOC, or operation. 

There are two main entrances to the Facility. The current address for the Armco entrance is: 

Armco 

7000 Winner Road 

Kansas City, MO 64125 

• Although Armco transferred certain property and operations to GST in November 1993, Armco 

retained ownership of approximately 560 acres of the Facility. Approximately 100 acres of the 

property retained by Armco are currently leased by GST, and GST has operating facilities on this 

property. In October 1998, as previously reported to USEP A and MDNR, Armco sold a portion 

of its property, totaling less than one (1) acre, to Kansas City Terminal Railway Company 

(KCT} for the construction of an overhead Railroad Bridge known as the Flyover Project. 

Armco also provided a portion of its property for unlimited project site access use by KCT under 

a 2-year easement agreement during construction of the Flyover Project. 

• 

1.2.2 Facility History 

The Kansas City Bolt and Nut Company first occupied the area in 1888. This company 

manufactured iron bolts and nuts from purchased iron until the early 1920s when open-hearth 

furnaces were installed. After that time, the company pioneered the production of carbon steel 

products from 100-percent recycled scrap iron and steel. The company's name was changed in 
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1925 from the Kansas City Bolt and Nut Company to Sheffield Steel Corporation, and the 

company became a subsidiary of Armco Steel Corporation in 1930. 

In 1951, Armco completed construction of the No. 1 Melt Shop, which produced steel from 100 

percent scrap using electric arc furnace technology. Additional electric arc furnaces were 

installed in the No. 1 Melt Shop in the mid 1950s and early to late 1960s, for a total of four 

electric arc furnaces. In 1959, production of steel in open-hearth furnaces was discontinued, and 

the open-hearth furnaces were later demolished. 

Steel ingots produced in both open-hearth and electric arc furnaces were rolled in the 32" 

Blooming Mill and 18" Rolling Mill to produce billets that were primarily used as feed stock for 

other plant operations. The 12" Merchant Bar Mill was built and began production in the early 

1950s to supplement the 10" Finishing Mill. In 1957, the Rod Mill was built and placed in 

operation . 

A second melt shop complex was built and placed in operation in 1976. The complex included 

the No. 2 Melt Shop (with two additional electric arc furnaces), a continuous caster, and a 19" 

Rolling Mill. By 1977, Armco's Kansas City steel production operations included six electric arc 

furnaces in two melt shops, a blooming mill, and a continuous caster. A multitude of semi

finished and finished products were produced by the 19" Rolling Mill, the 12" Finishing Mill, the 

Rod Mill, the Wire Mill, the Nail Mill, the Bolt and Nut Plant, and the Grinding Media Facility. 

A ladle arc refining facility was added to the No. 2 Melt Shop operation in 1989. Economic 

conditions in the steel industry affected Armco's Kansas City plant, and the diversity of 

operations was slowly reduced. 

By 1993, Armco's Kansas City plant had continued to grow in production tonnage, but 

production was limited to semi-finished steel products and a minor amount of finished steel 

products. Production facilities and a portion of the plant real estate were sold to GST on 

November 12, 1993, and other portions of the Facility were leased to GS T. The current status of 

operations at the Facility is indicated on Table 1-1. 
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1.2.3 Solid Waste Manaeemeot Units and Areas of Concern 

According to the Permit, a SWMU is defined as any discernible unit at which solid wastes have 

been placed at any time, irrespective of whether the unit was intended for the management of 

solid or hazardous waste. The Permit identified SWMUs and AOCs that required further 

investigation at the Facility. These SWMUs and AOCs are listed below along with the current 

property owner(s) at the location of the SWMU or AOC. 

SWMU 2 - Old Blue River "W'' Landfill (Armco property) 

SWMU 3- South of Bar Fab Landfill (Armco property) 

SWMU 4- 1987 Waste Pile (Armco property) 

SWMU 5 - Plant Rubble Landfill (Armco property) 

SWMU 6 - RCRA Permitted Baghouse Dust Storage Tanks (Armco property) 

SWMU 7- No.1 Melt Shop Baghouse Dust Tank {Armco property) 

SWMU 8 -No. 2 Melt Shop Baghouse Dust Tank (GST property) . 

SWMU 9- No.1 Melt Shop Canopy Baghouse Dust Conveyor (Armco property) 

SWMU 10- Dust Rail Car Loading Area- Bar Joist Building (GST property) 

SWMU 11 -Dust Rail Car Loading Area- No. 2 Melt Shop (GST property) 

SWMU 12 - Amoco Landfarm (Armco property, Amoco leased 1973 to 1980) 

SWMU 13 - Pickle Liquor Tanks (Armco property) 

SWMU 17 - Wire Mill Rinsewater Neutralization Tank (Armco property) 

SWMU 22 - Mill Ponds (GST property) 

SWMU 24- Waste Hydraulic and Lubricating Oil Storage Tanks (Armco property) 

SWMU 25- Roll Shop Drum Storage Area (GST property) 

SWMU 26- Rod Mill Drum Storage Area (GST property) 

SWMU 27- Bar Joist Building Hazardous Waste Storage Area (GST property) 

SWMU 33- Nail Mill Degreasing Area (Armco property) 

AOC 1- Abandoned Fuel Oil Storage Tank (Armco property) 

AOC 2 -Underground Storage Tanks (Armco and GST property) 

AOC 4 - Boiler Furnace Area (Armco property) 

AOC 8 - "Owl Gun Club" Shooting Park (Armco property) 
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AOC 2, Underground Storage Tanks, was included in the Permit for RFI activities. Part II 

Section 2.21 of the RFI Workplan (BMWCI, 1996a) provided descriptions of 21 underground 

storage tanks (USTs) that are located throughout the Armco and GST properties. Tank closure 

reports indicated that any subsurface soil impacted by releases from the USTs were removed and 

replaced with clean fill material at the time of closure. UST closure information for registered 

USTs has previously been provided to MDNR (Note: Since UST 20 was a sump and UST 21 

was used for secondary containment, these USTs were not registered.). Therefore, as outlined in 

the approved RFI Workplan, investigation activities were not conducted at the UST locations. 

Additional discussion or evaluation of AOC 2 is not provided throughout the remainder of this 

Report. 

In addition, Armco notified USEPA of six new SWMUs at the Facility in a letter dated March 8, 

1996 (see Appendix A). These SWMUs are listed below along with the current property owner 

at the location of the SWMU . 

SWMU 34- Waste Oil Storage Area East ofGSTs No.2 Melt Shop (GST property) 

SWMU 35- Waste Oil Storage Area on North Side ofGSTs 19" Mill (GST property) 

SWMU 36- Ball Department Waste Oil Storage Area (Armco property, GST leased and 

operated) 

SWMU 37- Wire Mill Waste Oil Storage Area (Armco property) 

SWMU 38- Bar Joist Temporary Grease Storage Area (GST property) 

SWMU 39- Bar Joist Waste Oil and Grease Storage Area (GST property) 

These SWMUs were previously used for the temporary accumulation of waste oil and/or grease 

drums. No records exist of hazardous constituents having been placed in these areas. Only 

SWMU 36 remains operational. The other five SWMUs are no longer used and no longer 

contain drums for waste oil or grease. No further activities have been conducted at these six 

SWMUs. A summary of the history and conditions of these SWMUs is provided in Appendix A . 
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For the sake of brevity, the word "SWMUs" will represent the phrase "SWMUs and AOCs" in 

most locations throughout this RFI Report. "AOC" will still be utilized when referring to a 

specific Area of Concern. 

Throughout the Report, references are made to the "western" or "eastern" portions of the 

Facility. The "Eastern Portion of the Facility" refers to property east of I-435, including 

SWMUs 2, 4, 5, 12, 22, AOC 8, and the closed Emission Control Dust Landfill (RCRA 

Landfill). The "Western Portion of the Facility" refers to property located west of I-435 and 

includes the remaining SWMUs and AOCs. 

1.3 RFI TASKS COMPLETED TO DATE 

The RFI was conducted using a phased investigation approach to define the nature and extent of 

areas of impact to soil and groundwater at the Facility. The following subsections outline the 

RFI and IM activities completed to date. General references made throughout the Report to 

"RFI" include work completed as part of IM activities . 

1.3.1 Interim Measures Tasks 

The Interim Measures Plan (IMP) was submitted to USEP A and MDNR in December 1994 

(BMWCI, 1994). Comments were received regarding the IMP in January 1996. Based on these 

comments, a Revised Interim Measures Plan (Revised IMP) was submitted in February 1996 

(BMWCI, 1996). On September 24, 1996, the Revised IMP was approved contingent upon an 

addendum to address additional comments by USEP A and MDNR. Addendum No. I to the 

Revised IMP was submitted October 25, 1996 (BMWCI, 1996b ). USEP A and MDNR approved 

this addendum on November 26, 1996. 

IM field activities were conducted at SWMUs 10, 12, 24, 25, and 26 from October through mid

December 1996. During the IM investigation, approximately 25 surface soil, 20 trench soil, 30 

soil boring, and 7 groundwater samples were collected. The Interim Measures Investigation 

Report, dated March 24, 1997, detailed the results of this investigation (BMWCI, 1997a) . 

USEP A and MDNR approved this report on June 12, 1997. 
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Based upon the results of the IM field investigation, additional activities were planned for 

SWMUs 10, 24, and 25. Addendum No.2 to the RF/ Workplan, which detailed additional field 

investigation for SWMUs 24 and 25, was submitted in June 1997 (BMWCI, 1997b). The SWMU 

10 Workplan, which detailed sampling, excavation, and paving activities at SWMU 10, was also 

submitted in June 1997 (BMWCI, 1997c). USEPA and MDNR approved these documents on 

July 24, 1997. 

Field activities at SWMUs 24 and 25 outlined in Addendum No. 2 were initiated in September 

1997. Direct-push sampling at SWMU 24 was completed at this time, and approximately 14 

subsurface soil samples were collected. Trenching activities at SWMU 24 were postponed until 

May 1998. Due to difficulties with subsurface obstructions, direct-push sampling at SWMU 25 

was postponed until alternative sampling methods could be examined. These borings were 

placed in June 1998 using a track-mounted direct-push rig. 

Sampling, excavation, and paving activities were conducted at SWMU 10 from September 

through October 1997. Seventeen direct-push soil samples were collected prior to the excavation 

activities, and 10 confirmation samples were collected after the excavation activities. The 

SWMU 10 Excavation and Paving Activities Report, dated January 26, 1998 (BMWCI, 1998), 

presented the results of these activities. USEPA and MDNR approved this report on May 1, 

1998. 

1.3.2 RFI Tasks 

In September 1995, USEPA and MDNR requested submittal of an RFI Workplan. The RCRA 

Facility Investigation Workplan for the Armco Kansas City Facility (RFI Workplan) was 

submitted on March 14, 1996 (BMWCI, 1996a). USEPA and MDNR granted approval of the 

RFI Workplan in November 1996 contingent upon the preparation of an addendum to address 

comments. Addendum No. 1 to the RFI Workplan was submitted on February 3, 1997 (BMWCI, 

1997) . 
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Field activities outlined in the RFI Workplan commenced in ·March 1997.- Field activities 

involved the collection of approximately 57 surface soil samples, 195 subsurface soil samples, 

and 84 groundwater samples from 15 SWMUs and three AOCs. The Phase 1 Data Package, 

RCRA Facility Investigation, submitted on December 1, 1997, summarized the results of this 

investigation (BMWCI, 1997e). 

Based upon the results of Phase 1, additional work was planned to further delineate the nature 

and extent of contamination at the Facility. Addendum No. 3 to the RFI Workplan, also 

submitted on December 1, 1997, outlined additional investigation activities (BMWCI, 1997d). 

Following the March 1998 approval of Addendum No.3 by USEPA and MDNR, RFI Phase 2 

field activities were conducted from April through September 1998. Phase 2 activities involved 

the collection of approximately 35 surface soil, 110 trench soil, 125 test pit soil, 300 direct-push 

soil, 4 sediment, 4 surface water, and 67 groundwater samples from 11 SWMUs and two AOCs. 

1.4 REPORT ORGANIZATION 

This document consists of 12 volumes. Volumes I and II contain the comprehensive results of 

the RFI while Volumes III through XII are appendices. Volumes I and II are organized into 

chapters (1.0, 2.0, etc.) which contain sections (1.1) and subsections (1.1.1 and beyond). Tables 

and figures are found at the end of the chapter in which they are referenced. The contents of 

each volume of this Report are: 

• Volume I-

• Volume II-

• Volume III -

• Volume IV-

armcorfi\wci\rfirpt\text\rfiO l.doc 
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Chapter 9.0 

Chapter 10.0 through Chapter 26.0 

Appendix A through Appendix D 

Appendix E through Appendix W 
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• • Volumes V - Appendix X (Human Health Risk Assessment) and Appendix Y 

(Ecological Risk Assessment) 

• Volumes VI to XII - Appendix Z (RFI Phases 1 and 2 Chemical Data Analytical Laboratory 

Reports) 

This Report began with an executive summary, which preceded Chapter 1.0. The remainder of 

the Report is organized as follows: 

• Chapter 2.0- Environmental Setting 

- This chapter provides an overview of the environmental setting at the Facility including 

location, geology, hydrogeology, surface features, and climate. 

• Chapter 3.0- Potential Migration Pathways 

- This chapter provides a summary of potential migration pathways identified at the 

• Facility. 

• 

• Chapter 4.0- Introduction to the Nature and Extent of Contamination 

- This chapter provides an introduction to the data analysis and the nature and extent of 

contamination at the Facility. Screening criteria used to evaluate the nature and extent of 

contamination is also presented. 

Each of Chapters 5.0 through 24.0 present information for a specific SWMU or AOC, including 

the SWMU background, scope of investigation activities completed, nature and extent of 

contamination evaluation, fate and transport potential, and summary of the risk evaluation: 

• Chapter 5.0- SWMU 2 - Old Blue River "W" Landfill 

• Chapter 6.0- SWMU 3- South of Bar Fab Landfill 

• Chapter 7.0- SWMU 4-1987 Waste Pile 
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• • Chapter 8.0 - SWMU 5 - Plant Rubble Landfill 

• Chapter 9.0- SWMU 6 - RCRA Permitted Baghouse Dust Storage Tanks and AOC 4 -

Boiler Furnace Area 

• Chapter 10.0 - SWMU 7 - No. 1 Melt Shop Baghouse Dust Tank 

• Chapter 11.0 - SWMU 8 - No. 2 Melt Shop Baghouse Dust Tank and SWMU 11 - Dust 

Railcar Loading Area- No. 2 Melt Shop 

• Chapter 12.0- SWMU 9- No.1 Melt Shop Canopy Baghouse Dust Conveyor 

• Chapter 13.0- SWMU 10- Dust Railcar Loading Area- Bar Joist Building 

• • Chapter 14.0-SWMU 12-AmocoLandfarm 

• Chapter 15.0- SWMU 13- Pickle Liquor Tanks 

• Chapter 16.0- SWMU 17- Wire Mill Rinsewater Neutralization Tank 

• Chapter 17.0- SWMU 22- Mill Ponds 

• Chapter 18.0- SWMU 24- Waste Hydraulic Lubricating Oil Storage Tanks 

• Chapter 19.0- SWMU 25- Roll Shop Drum Storage Area 

• Chapter 20.0- SWMU 26 - Rod Mill Drum Storage Area 

• • Chapter 21.0- SWMU 27- Bar Joist Building Hazardous Waste Storage Area 
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• • Chapter 22.0 - SWMU 33 - Nail Mill Degreasing Area 

• Chapter 23.0- AOC 1 -Abandoned Fuel Oil Storage Tank 

• Chapter 24.0- AOC 8 - "Owl Gun Club" Shooting Park 

• Chapter 25.0- Contaminant Fate and Transport Potential 

- This chapter provides an assessment of the fate and transport potential for contaminants 

at the Facility. 

• Chapter 26.0- References 

- A list of references is provided for items referenced in the chapters of the Report listed 

above. 

• Appendices 

• - Supplemental information is provided in appendices at the end of this Report. This 

• 

information provides supporting detail to the information contained in the chapters of the 

Report. 

***** 
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• 
Operation General Location 1 

Open Hearth Furnaces West of SWMU 33 area 
Blooming Mill SWMU 33 area 
18" Rolling Mill SWMU 33 area 
1 0" Finishing Mill SWMU 33 area 
Rod Mill SWMU 33 area 
Wire Mill SWMU 33 area 

Nail Mill SWMU 33 area 
Grinding Media Facility South of SWMU 33 area 
(formerly Bolt and Nut 
Plant) 

--r-·--· 
No. 1 Melt Shop No. 1 Melt Shop Complex 

(SWMU 7 area) 
12" Merchant Bar Mill South of Hwy 24 and west 

of Blue River 
No. 2 Melt Shop No. 2 Melt Shop Complex 

(SWMUs 8 & 11 area) 
Continuous Caster No. 2 Melt Shop Complex 

(SWMUs 8 & 11 area) 
19" Rolling Mill No. 2 Melt Shop Complex 

(SWMUs 8 & 11 area) 
Ladle Arc Refining No. 2 Melt Shop Complex 

(SWMUs 8 & 11 area) 
No.2 Rod Mill Rod Mill (SWMUs 25 & 26 

area) 

• 
Table 1-1 

Current Status of Operations 
Armco Kansas City Facility 

Building Status 
Used for equipment storage 

Demolished 
Demolished 
Demolished 
Demolished 

60% demolished and 40% leased for lumber 
product storage 

Demolished 
GST operation 

GST Railcar storage 

70% demolished and 30% leased as storage 
space 

GST operation 

GST operation 

GST operation 

GST operation 

GST operation 

Equipment Status 
Sold or Scrapped 

Demolished 
Demolished 
Demolished 
Demolished 

Sold or Scrapped 

Demolished 
GST operation 

Sold or Scrapped 

Sold or Scrapped 

GST operation 

GST operation 

GST operation 

GST operation 

GST operation 

Note: 

09/01/1999 armcorfi\wcl\rfirptllabtes\Tbl1_1.xls 

1 =The following facilities are indicated on Figure 1-2: No. 1 Melt Shop, 
No. 2 Melt Shop Complex, No. 2 Rod Mill, and all SWMUs. 

• 
Owner/Operator 

Armco 
Armco 
Armco 
Armco 
Armco 
Armco 

Armco 
Armco/GST leased 

Armco/GST leased 

Armco 

GST 

GST 

GST 

GST 

GST 
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2.0 ENVIRONMENTAL SETTING 

This chapter presents regional and site-specific information pertaining to the Facility 

environmental setting. Topics discussed in this chapter include the following: Facility location 

and description, climate, summary of field investigation methods, surface water, geology, 

hydrogeology, and ecology. 

2.1 LOCATION AND DESCRIPTION 

As stated earlier in Section 1.2.1 of this Report, the properties owned by Armco and GST occupy 

approximately 860 acres within the Blue River and Missouri River alluvial valleys in northeast 

Kansas City, Missouri, Jackson County and are east and west of I-435 (see Figure 2-1). The 

Facility occupies portions of Section 6, T49N, R32W; Section 1, T49N, R33W; and Sections 28, 

29, 30, 31 and 32, T50N, R32W, and lies between 94° 26' 53" and 94° 30' 00" west longitude 

and 39° 05' 56" and 39° 07' 37" north latitude. Of the approximately 860 total acres at the 

Facility, 300 acres are owned by GST and 100 acres are owned by Armco but leased and 

controlled by GST. 

2.1.1 Current and Future Land Use 

Land use in the vicinity of the Facility is characterized by medium to heavy industrial activity. 

The Facility is zoned M2A Heavy Industrial by the city of Kansas City, Missouri, and there is no 

plan for this zoning designation to change. The area of the Facility west of I-435 contains the 

active steel mill facilities now owned by GST as well as approximately 117 acres still owned by 

Armco. The area east ofl-435 (approximately 445 acres) is largely undeveloped ground that is 

included in the proposed right-of-way for the South Riverfront Expressway. Localized 

residential developments are located to the southeast and west of the Facility. Detailed 

information on Facility structures and activities is included in Section 1.2 of this Report . 
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2.1.2 Public Access to the Facility 

Overland access to the Facility by the general public is limited by perimeter fencing, gates, and 

guards. The Facility is, however, marginally accessible from the Blue and Missouri Rivers and 

from Rock Creek since fencing is absent at the top of the river banks. 

2.2 CLIMATE 

The general climate in the area of the Facility is classified as continental. Northwestern Missouri 

is subject to frequent daily weather changes and large seasonal weather contrasts. Weather 

patterns are determined by the dynamics of converging cold air masses moving down from the 

north and warm, moist air masses moving up from the south. The relative position of the jet 

stream is critical in determining the migration paths of low and high pressure systems that 

govern air mass movements affecting the Facility. 

2.2.1 Annual Weather Data 

During summer months, temperatures rise to 90 °F or higher on an average of 40 to 50 days; 

temperatures over 1 00°F are rare. During the winter months, approximately 110 days on average 

have temperatures below 32°F; temperatures below 0°F are infrequent (NOAA, 1999). The 

Kansas City area averages 36.1 inches of precipitation per year (including an average annual 

snowfall of 18.9 inches), with the majority occurring during the months of May, June, and 

September. Average seasonal precipitation is distributed as follows: Spring - 29 percent, 

Summer- 35 percent, Fall- 24 percent, and Winter- 12 percent. The relative humidity varies 

from approximately 54 to 86 percent. The yearly normal relative humidity is 73 percent at 

midnight, 79 percent at 6 a.m., 59 percent at noon, and 59 percent at 6 p.m. (NOAA, 1999). 

The prevailing wind direction is from south to north. Figure 2-2 is a wind rose from the National 

Weather Service Station located at the downtown Municipal Airport in Kansas City, Missouri . 
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2.2.2 Air Quality 

The federal Clean Air Act implemented a measure of community-wide air quality monitoring 

called the Pollutant Standards Index (PSI). The PSI provides daily levels of air pollution 

recorded at numerous monitoring points across the Kansas City Area. PSI values range from 0 

to 500 with air quality considered unhealthful when PSI values exceed 100. The PSI for Kansas 

City ranges from less than 10 in the winter months to greater than 75 during the summer months. 

These PSI values are categorized as good to moderate. The pollutants indexed by the PSI are 

called "Criteria Pollutants." The Criteria Pollutants are ozone (03), carbon monoxide (CO), lead 

(Pb), nitrogen dioxide (N02), particulate matter (PM10), and sulfur dioxide (S02). Each of these 

pollutants is monitored individually at each monitoring station and must maintain a value below 

the daily mean average. All exceedences to the daily average are reported. The Kansas City 

area received 14 exceedence days for ozone during the period from 1994 to1997. Nine of the 14 

exceedence days occurred in 1995. All of the ozone exceedences occurred during the summer; 

all other criteria pollutants have remained in compliance with the daily standard with no 

exceedence days during the 1994 to 1997 interval. 

2.3 SUMMARY OF FIELD INVESTIGATION METHODS 

The following paragraphs summarize the various investigation methods utilized during the RFI. 

The actual procedures used for the investigative methods are detailed in the approved Workplans 

and Workplan Addenda (BMWCI 1994, 1996, 1996a, 1996b, 1997, 1997b, and 1997d) and are 

not restated here. 

2.3.1 Direct-Push Borings 

Two hundred and fifty-one direct-push borings for the procurement of groundwater samples, soil 

samples, and geophysical parameters were completed during the RFI. The borings were 

completed, sampled, and backfilled per the approved Workplans and Workplan Addenda 

(BMWCI 1994, 1996, 1996a, 1996b, 1997, 1997b, and 1997d). Boring logs were prepared for 

direct-push borings from which soil samples were obtained; these boring logs can be found in 

• Appendix B. Boring logs were not prepared for direct-push borings from which only 
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groundwater samples were obtained. Thirty-one direct-push borings were completed for the 

purpose of advancing a conductivity probe to bedrock in order to determine approximate depth to 

bedrock and to evaluate alluvial stratigraphy. The conductivity probes were useful in identifying 

subsurface materials and bedrock contacts in areas where boring data were not available. The 

conductivity probe logs can be found in Appendix C. 

2.3.2 Physical Soil Sample Borings 

Six soil borings (33B56, 33B57, 33B58, 33B59, 33B60 and 33MW51) were installed at SWMU 

33 for the purpose of collecting soil samples for analysis of physical soil parameters and for 

comparing actual sediment types observed with adjacent conductivity probe logs. This provided 

additional information to interpret subsurface lithology at conductivity probe locations remote 

from soil borings. Soil samples for analysis of physical parameters were also collected from two 

soil borings at SWMU 12 and two trenches at SWMU 6. The soil physical parameter samples 

are summarized on Table 2-1 and the lab data for the samples is presented in Appendix D. The 

soil boring logs are presented in Appendix B . 

Standard geophysical testing was performed in each of the six SWMU 33 soil borings listed 

above. The geophysical parameters measured included gamma ray, caliper, single point 

resistivity, conductivity, and spontaneous potential. In addition, gamma ray logging was 

performed through the casing of eight completed monitoring wells at SWMU 33 (33MW3, 

33MW4, 33MW5D, 33MW6D, 33MW11D, 33MW12D, 33MW13D, and 33MW14D). The 

geophysical log profiles are shown alongside their respective soil boring logs in Appendix E. 

2.3.3 Monitoring Well Borings 

During the RFI, twenty-three soil borings were installed for the purpose of collecting soil 

samples and/or installing groundwater monitoring wells at SWMUs 12, 22, 33, and AOC 1. The 

soil boring logs are included in Appendix B. The monitoring well construction diagrams are 

presented in Appendix F. The monitoring well construction data are summarized in Tables 2-2 

and 2-3. Copies of MDNR monitoring well certification records for the wells are included in 
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Appendix G. Monitoring well development records are included-in Appendix H. A gamma ray 

geophysical tool was used to differentiate borehole stratigraphy through cased SWMU 33 

monitoring wells which extended to bedrock. These geophysical logs are included in 

Appendix E. 

2.3.4 Exploratory Trenches 

Eighteen test pits were excavated at SWMU 7 and sixteen trenches were excavated at AOC 4, 

SWMU 6, and SWMU 24, to characterize subsurface stratigraphy and collect soil samples 

beneath the dense surface slag layer. In addition, four monitoring wells at AOC 1 and one 

monitoring well at SWMU 33 were completed in trenches excavated through the dense surface 

slag layer. The dense slag at these locations prevented near surface drilling with hollow-stem 

auger equipment. The trench logs are included in Appendix I. 

2.4 SURFACE WATER 

2.4.1 Surface Water Bodies 

Surface drainage at the Facility is controlled by the Blue River, the Missouri River, and Rock 

Creek (Figure 2-1). Virtually all of the Facility lies within the 100-year flood boundary shown in 

Figure 2-3. The 100-year flood boundary maps incorporated in this figure predate completion of 

the Blue River flood control project. The United States Army Corps of Engineers (COE) and the 

Federal Emergency Management Agency (FEMA) are in the process of revising the flood maps 

based on the added protection of the channelization project. 

2.4.1.1 Blue River 

South of the KCT bridge crossings (Figure 2-1 ), the Facility is roughly bisected by the Blue 

River. North of the KCT bridge crossings, the Blue River forms the western, northern and 

northwestern Facility boundary, meandering north and northeast toward the Missouri River. The 

Blue River traverses approximately 4.35 river miles (2.37 straight line miles) from the south end 

• of the property at SWMU 3 to the confluence with the Missouri River at Missouri River mile 
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358.1. The Blue River channel through the Facility has been paved (approximately 0.67 miles) 

or lined with rip-rap (approximately 2.0 miles) for flood control by the COE. The paved portion 

of the Blue River channel is adjacent to the boundary of SWMU 33. In the eastern portion of the 

Facility, a levee that was constructed and maintained by Armco is present on the south side of 

the Blue River (Figure 2-1 ). 

The flood control channel adjacent to SWMU 33 is approximately 200 feet wide with 3:1 slopes 

descending to a 26.5:1 sloping channel floor. The low flow channel is a 15 feet wide by 5 feet 

deep rectangular subchannel within the channel floor. Adjacent to SWMU 33, total depth from 

the top of the 3:1 slope to the bottom of the low flow channel is approximately 30 feet. A profile 

view of the flood control channel is included in Appendix J. 

There is a gauging station on the Blue River at 12th Street (Station #06893590) approximately 

0.25 miles upstream of the southern Armco property boundary (USGS, 1999); however, the 

station does not record discharge data. Because of the proximity of the Facility to the Missouri 

River and the resulting impoundment effect, calculation of maximum Blue River discharge past 

the Facility was not attempted. Blue River discharge past the Facility during the Plaza flood 

rainfall event on September 12 and 13, 1977 was estimated by summing the Brush Creek 

gauging station (#06893560) and the Blue River near 95th Street gauging station (#06893500) 

discharges for that date. This estimate of discharge is conservative since additional storm sewers 

and drainages contribute water to the Blue River between the gauging stations and the Facility. 

On September 12 and 13, 1977, a discharge of 17,600 cubic feet/second (cfs) was recorded at the 

Brush Creek gauging station and 20,600 cfs was recorded at the Blue River gauging station, 

respectively, for a total of 38,200 cfs (USGS, 1999). Peak flow data for these two stations is 

included in Appendix J .. The drainage area for the Blue River and its tributaries encompasses 

approximately 188 square miles (sq. mi.) (USGS, 1999). 

2.4.1.2 Rock Creek 

Rock Creek bounds the southern edge of the Facility east ofl-435 from approximately AOC 8 to 

• the confluence with the Missouri River, a distance of approximately 1.5 miles (Figure 2-1 ). 
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SWMU 12 is surrounded by a former meander loop of Rock Creek that was cut off when the 

channel was deepened and straightened. At a gauging station approximately 3.2 miles upstream 

of the Facility on Rock Creek, the average and median peak discharges from 1967 through 1975 

(period for which data was collected) were 1,200 and 960 cfs, respectively. The drainage area 

for Rock Creek and its tributaries encompasses approximately 5.2 sq. mi. (USGS, 1999). 

2.4.1.3 Missouri River 

The Missouri River bounds the northeastern edge of the Facility at the barge dock (Figure 2-1 ). 

SWMU 12 is the nearest SWMU to the Missouri River at a distance of approximately 2,600 feet. 

There is a gauging station (Station #06893000) on the Missouri River at Kansas City at mile 

366.1 on the downstream side of the right pier of the Chicago, Burlington and Quincy Railroad 

Bridge. The station is 8.0 miles upstream of the confluence of the Missouri River and Blue 

River. The average discharge from 1970 through the present past the station is 74,200 cfs; 

median discharge for the same interval is 63,300 cfs. The drainage area for the Missouri River 

and its tributaries encompasses approximately 485,000 sq. mi. (USGS, 1999) . 

2.4.1.4 Temporal Surface Water Bodies 

A number of low-lying areas in the eastern portion of the Facility are prone to ponding during 

periods of heavy precipitation and/or elevated river stages. Some of these low areas originated 

as borrow sites for construction fill used at the Facility. The ponded areas are generally 

characterized by internal drainage with no outlet (water dissipates through evaporation and 

infiltration) and shallow depths (less than 5 ft). Depending on the season and river stage, the 

ponded areas range in size from a few hundred square feet to approximately 8.6 acres. 

2.4.2 Surface Drainage 

In general, precipitation falling on paved areas of the Facility drains into the Blue River directly 

via overland sheet flow, or indirectly via storm sewers. Surface water falling on unpaved areas 

may infiltrate into the subsurface or drain into the Blue River directly via overland sheet flow, or 

indirectly via storm sewers. Additional data regarding Facility surface drainage is presented in 
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• Chapter 3.0 of this Report. Drainage Basin Maps were provided· as Appendix A2 in Addendum 

No. 1 to the RFI Workplan (BMWCI, 1997). The approximate locations of storm sewers in the 

SWMU 33 area from the Drainage Basin Maps are shown on Figure 2-6. 

2.4.3 Surface Water Current and Future Uses 

With the exception of process cooling water contained in the GST Mill Ponds (SMWU 22), 

surface water at the Facility is not currently being used. No change in the status of surface water 

usage at the Facility is planned for the future. 

2.5 GEOLOGY 

2.5.1 Regional Geology 

The Facility is located within the Osage Plains physiographic province. This province is typified 

by dissected till plains with broad uplands separated by steep sided valleys and broad valley 

• floors. Unconsolidated deposits of alluvial, glacial, aeolian, and residual origin constitute the 

youngest geologic materials in the region (Hasan, et al, 1988). Major alluvial deposition 

occurred along the Missouri and Kansas Rivers as well as their tributaries. The alluvium tends to 

coarsen with depth and is generally composed of clays, silts, sands, and gravels. Loess (wind

blown silt) deposits over 100 feet thick occur on the bluffs bounding the Blue and Missouri River 

alluvial valleys in the region. In general, loess deposits are thickest north of the Missouri and 

Kansas Rivers and gradually thin to the south. The Kansas City area is located at the southern 

limit of Pleistocene glaciation. Glacial till covers much of the area north of the Missouri and 

Kansas rivers and is present at several localities south of the Rivers. Glacial till is an unstratified 

mixture of clay, silt, sand, gravel, and boulders deposited during glacial retreat. 

• 
The Facility is located midway along a 150 mile wide band of outcropping Pennsylvanian age 

rock which extends in a north-south direction through western Missouri and eastern Kansas 

(Parizek and Gentile, 1965). Within this band, more than 300 feet of rock belonging to the 

Pleasanton, Kansas City, Lansing, and Douglas Groups is exposed. Rock comprising these 

groups consists primarily of alternating shale and limestone strata with local, laterally 
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discontinuous, fine-grained sandstone beds. Published data ·indicate that· bedrock of the 

Pleasanton Group ranging in thickness from approximately 20 to 150 feet (Parizek and Gentile, 

1965), occurs beneath the Facility (Figure 2-4). Thickness of bedrock beneath the Facility was 

not determined during the RFI. All borings that reached bedrock were terminated with only 

minimal penetration into bedrock. 

Regionally, bedrock units dip gently (10 to 20 feet per mile) westward off the Ozark uplift and 

toward the Forest City Basin. In the Kansas City area, this regional structure is modified by the 

northwest trending Penn Valley Syncline, Bannister Ridge Anticline, and Centerview-Kansas 

City Anticline. 

2.5.2 Site Geology 

Subsurface geologic conditions were characterized during the RFI by drilling and sampling 

borings located across the Facility . 

2.5.2.1 Artificial Fill 

Artificial fill at the Facility is composed largely of slag and refractory brick rubble. Slag is 

composed primarily of silica, carbon, calcium carbonate, and minor metals that crystallize into a 

surface crust of impurities during cooling of molten steel. Slag is rock-like in appearance and 

physical qualities. Slag, which does not leach metals, is commonly used as a construction 

material. 

Slag and refractory brick rubble have historically been used at the Facility to fill low lying 

ground adjacent to the Blue River; to construct levees and rail sidings; and to surface roads and 

parking areas at the Facility. The fill deposits can be loose and granular or relatively dense and 

massive depending upon the temperature of the slag when deposited. Slag deposited while still 

extremely hot and semi-plastic formed dense, rock-like layers. Slag fill placed at AOC 1 is of 

this type. Slag deposited after relatively cool formed loose gravel and cobble deposits with 
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intercalated sand to clay size matrix material. Slag fill placed at SWMUs 33 and 6 is of this 

type. 

In soil borings and trenches completed during the RFI, slag fill material at the Facility is 

classified variously according to the Unified Soil Classification System (USCS) as GM (sandy

silty gravel) or GC (clayey gravel). Most of the slag observed during the RFI was in the gravel 

size range although cobble and boulder size slag material was encountered. Large boulders of 

metaliferous slag are believed to have been responsible for refusal encountered by direct-push 

boring and hollow-stem auger drilling equipment. Slag was encountered at SWMUs 4, 6, 7, 8, 9, 

11, 12, 13, 17, 22, 24, 25 and 33 at depths ranging from the ground surface to 17 feet below 

ground surface (bgs ). 

2.5.2.2 Alluvium 

The natural silty clay loam to stratified fine sandy loam topsoil at the Facility has been classified 

by the Soil Conservation Service as belonging to the Haynie, Parkville, Zook, and Gilliam soil 

series (Preston, 1984). The pH of the topsoil typically ranges from 5.6 to 8.4 and the shrink

swell potential for these soils ranges from low to high. Appendix K contains the soil survey map 

for the Facility along with the associated legend of soil types. 

The Facility is located upon the alluvial valleys of the Missouri River and the Blue River near 

their confluence. The Quaternary-aged Missouri River and Blue River alluvial deposits beneath 

the Facility have been classified as: 

• CL-CH- Clay; sandy clay; silty clay; low to high plasticity 

• ML-CL - Silts; clayey silts; silty or clayey very fine sands; silty or sandy clays; and silty or 

sandy clay; low to medium plasticity 

• SM-SP- Silty sand to poorly graded sand 

• GC- Clayey gravel, gravel-sand mixture 

• GW (Fill)- Boulder to gravel size slag and brick fragments in a sand to clay size slag matrix 
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There are two distinct alluvial sediment profiles at the Facility that are believed to reflect source 

areas within their respective drainages. The arc of the Missouri River alluvial valley southern 

boundary sweeps across the Blue River alluvial valley just north of SWMUs 8 and 11 (see Figure 

2-1). South of SWMUs 8 and 11, the Facility is located wholly within the Blue River alluvial 

valley and the sediment profile is dramatically different from the Missouri River alluvial valley. 

In the Blue River alluvial valley, sediment grain size is more uniformly fme; soil samples 

collected and analyzed for physical parameters were classified as CH, CL, ML, or SC (Table 2-1 

and Appendix D). 

Blue River Alluvial Valley- At SWMU 33, the typical Blue River alluvial valley sediment 

profile (Figure 2-5) has approximately 10 feet of slag and brick fill underlain by approximately 

50 feet of clay, sandy clay, or silty clay of low to high plasticity. Within this interval, thin, 

laterally discontinuous lenses of clayey or silty fine sand may also be present. Above the 

bedrock contact at approximately 65 ft, there is approximately 5 feet of clayey to fine sandy 

gravel. The gravel is typically composed of limestone or chert fragments. The fine-grained 

nature of the Blue River dominated alluvial valley sediments is probably reflective of the fine

grained rock types providing sediment to the Blue River drainage basin (i.e. primarily 

Pennsylvanian-aged limestones, mudstones, and shales) and a relatively lower flow velocity than 

the Missouri River. The location of geologic profiles that illustrate the vertical and lateral 

distribution of Blue River dominated alluvial valley alluvium at SWMU 33 are shown on Figure 

2-6. The SWMU 33 geologic profiles are shown as Figures 2-7, 2-8, and 2-9. 

Missouri River Alluvial Valley - The sediment profile in the Missouri River alluvial valley 

(north of SWMUs 8 and 11) is dominated by coarsening downward alluvial sediments typical of 

large river systems such as the Missouri River. Coarsening downward sedimentation within the 

Missouri River alluvium is characterized by silts and clays predominating at shallow depths, 

grading to fine sands and finally to coarse sand and gravels near the bedrock contact. These 

coarser grain sediments are evidence of their original source areas in the Rocky Mountains. 

Previous subsurface investigations were conducted at the RCRA Landfill which is located just 

south of the Blue River and east of 1-435 in the eastern portion of the Facility (BMcD, 1987). 
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The Missouri River alluvial valley dominated alluvium in this area was characterized as a 

sequence of near-surface clayey silts and silty clays coarsening downward to sands and gravels 

in the lower portion of the alluvium (Figure 2-5). The near-surface silty clays and clayey silts 

grade into fine sand at a depth of approximately 10 to 25 feet bgs. At a depth below 30 to 40 feet 

bgs, the fme sand grades to coarse sands and gravels. The location of a geologic profile which 

illustrates the vertical and lateral distribution of Missouri River dominated alluvial valley 

alluvium in the eastern portion of the Facility (SWMUs 2, 4, 5, 12, 22 and AOC 8) is shown on 

Figure 2-10. The geologic profile for this area is shown in Figure 2-11. 

The differences between the two sediment profiles are reflected in the different set of 

hydrogeologic properties possessed by each. This subject is discussed in more detail in 

Subsection 2.6.2. 

2.5.2.3 Bedrock 

Where observed, bedrock beneath the alluvial materials at the Facility has been identified as the 

unnamed shale member of the upper Pleasanton Group, Missourian Series, Pennsylvanian 

System (Figure 2-4). This shale reportedly has an average thickness of 25 feet throughout 

western and northern Missouri (Thompson, et al, 1995). The unnamed shale member of the 

Pleasanton Group was encountered in every boring extended to bedrock during the RFI. Depth 

to bedrock varies across the Facility from approximately 25 to 50 feet bgs at SWMU 12 to 60 to 

70 feet bgs in the vicinity of SWMUs 33, 22, 5 and 2. Bedrock elevations tend to be higher near 

the margins of the flood plain. The Facility is not located in an area of active faulting (Holocene 

displacement), therefore, seismic instability is not expected at the Facility. 

2.6 HYDROGEOLOGY 

2.6.1 Regional Hydrogeology 

Potable and industrial groundwater supply wells in the Kansas City area obtain groundwater 

from the unconsolidated Missouri River alluvium. Recharge to the Missouri River alluvial 

groundwater system can occur from the river and associated tributaries, from Pennsylvanian 
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Kansas City Group bedrock, and from precipitation infiltration on flood plain areas. Regional 

groundwater flow is generally toward the Missouri River (Figure 2-12). 

The Pennsylvanian Pleasanton Group bedrock is considered an aquitard in the vicinity of the 

Facility and throughout much of western Missouri. The Facility lies within the bedrock 

groundwater province referred to as the Saline Groundwater Province. Paleozoic (Cambrian to 

Pennsylvanian) bedrock saturated zones beneath the Kansas City area contain groundwater with 

total dissolved solid (TDS) levels that exceed 20,000 parts per million (ppm) and are not usable 

for potable supply (Hayes, 1967). The potential for hydraulic interconnection occurring between 

the alluvial valley saturated zone and the underlying Paleozoic saturated zone is believed to be 

minimal. 

2.6.2 Site Hydrogeology 

2.6.2.1 Saturated Zone Characteristics 

Existing hydrogeological conditions were characterized using periodic water level measurement 

data, data obtained from saturated zone slug testing of monitoring wells, and data obtained from 

a limited saturated zone pumping test. Water level data collected during the RFI for the SWMUs 

12, 22, 33, AOC 1, and RCRA landfill monitoring wells are presented in Appendix L. 

Hydrographs that show seasonal water level elevations for the SWMU 22-RCRA landfill 

vicinity, SWMU 33, and AOC 1 monitoring wells are included in Appendix M. Water level data 

collected at the Facility indicate that the piezometric groundwater surface elevations are 

generally lowest during the winter and early spring and higher during the summer and fall. The 

seasonal groundwater fluctuations correspond positively with periods of low and high 

precipitation and river stages. 

Missouri River Dominated Alluvial valley -North of SWMUs 8 and 11 (Figure 2-1 ), Missouri 

River alluvial valley sediments are typified by a single, unconfined alluvial saturated zone. 

Review of historic groundwater data for the closed RCRA Landfill east of the SWMU 22 area 

showed groundwater elevations ranging from approximately 712 to 722 feet above MSL (BMcD, 
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• 1991). During the RFI, water levels in the SWMU 22-RCRA Landfill area of the Facility 

generally ranged from 720 to 740 feet above MSL, or 5 to 25 feet bgs. 

Blue River Dominated Alluvial valley - South of SWMUs 8 and 11 where fine-grained Blue 

River alluvial valley sediments predominate, the hydrogeology is characterized by an upper, 

unconfined saturated zone underlain by a lower, semi-confined saturated zone. Soil borings and 

geophysical logs have indicated that a localized, laterally discontinuous, semi-confining layer 

exists beneath SWMU 33. This low permeability, high plasticity clay semi-confining layer was 

encountered at approximately 40 feet bgs in Monitoring Well Soil Borings 33MW5S, 33MW51, 

33MW5D (Figure 2-9). Actual thickness of the semi-confining layer is not known but it is less 

than 20 feet at this well cluster given the relative position of well screens in Monitoring Wells 

33MW51 and 33MW5D. Both the upper, unconfined and lower, semi-confined saturated zones 

are composed predominantly of fine-grained silty clay sediments; however, the base of the 

lower, semi-confined saturated zone contains limestone and cherty gravel in a silty clay matrix. 

Water level elevations in the SWMU 33 monitoring wells generally ranged from 730 to 740 feet 

• above MSL (5 to 15 feet bgs) in the upper, unconfined saturated zone and 715 to 725 feet above 

MSL (20 to 30 feet bgs) in the lower, semi-confined saturated zone. 

At AOC 1, approximately 15 to 18 feet of dense slag material overlies the silty clay Blue River 

alluvial valley sediments. All attempts to drill through the slag with either direct-push or hollow

stem auger drilling equipment met with refusal. Four trenches were excavated through the slag 

layer into the underlying silty clay sediments of the Blue River alluvial valley for the purpose of 

installing four monitoring wells. The water levels in the monitoring wells generally ranged from 

737 to 746 feet above MSL (6.9 to 9.1 feet bgs). 

2.6.2.2 Saturated Zone Permeability Testing 

Slug testing and a limited pumping test were performed at SWMU 33 to determine saturated 

zone permeability characteristics. Saturated zone testing in the SWMU 22-RCRA Landfill 

vicinity was not performed during the RFI. Previous calculations of hydraulic conductivity (K) 

• values for the alluvium in this area have been made based on consolidation tests and grain size 
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distribution analysis (BMcD, 1987). In the SWMU 22-RCRA Landfill vicinity, K calculations 

vary from 1.5E-08 centimeters per second (em/sec) [4.2E-05 ft/day] in the upper clay layer to 

5.0E-05 em/sec (1.4 ftlday) in the lower silty sand stratum. Based on soil type, coarse sand and 

gravel overlying the bedrock surface may have Kin the range of l.OE-2 em/sec (28.3 ft/day). 

At SWMU 33, saturated zone slug tests were performed using the following methodology. In 

shallow monitoring wells where the well screen intersected both saturated and unsaturated zone 

materials, a solid slug was lowered into the well and displaced water was allowed to enter the 

formation until static conditions were reached. Upon removal of the solid slug, formation water 

flowed back into the well until static equilibrium conditions were achieved. The rate of 

groundwater recovery was measured during this period and used to calculate K. A different 

method of slug testing was utilized for deep monitoring wells screened immediately above 

bedrock, wholly within the saturated zone. A vacuum was applied to the well and the water 

column in the well was raised approximately 10 feet. Upon vacuum release, displaced water 

returned to the formation until static equilibrium conditions were reached. The rate of 

groundwater recovery during this period was measured using a pressure transducer and a 

datalogger and was then used to calculate K. 

Data from the slug tests indicate an average K of 8.97E-03 em/sec (25.4 ft/day) for rising head 

slug tests in the shallow, unconfined saturated zone and 1.74E-02 em/sec (49.5 ft/day) for falling 

head slug tests in the deep, semi-confined saturated zone. K values were calculated using the 

methodology of Bouwer & Rice, 1976, and are summarized in Table 2-4. Slug test data and 

calculations are included in Appendix N. 

A pumping test was performed at SWMU 33 on Monitoring Well 33MW5I (installed to the 

bottom of the shallow, unconfined saturated zone) to determine K and to obtain data on the 

degree of hydraulic connection with the lower, semi-confined saturated zone. Pumping test data 

are generally considered more reliable than slug test data for the characterization of saturated 

zone hydraulics. Monitoring Well 33MW5I is screened just above the semi-confining layer and 

Monitoring Well 33MW5S is screened across the water surface of the shallow, unconfined 

• saturated zone (see Figure 2-9). A sustainable pumping rate of 0.5 gallon per minute was 
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established in 33MW51 using a Grundfos submersible pump and controller. Pressure transducers 

and a datalogger were used to monitor drawdown and recovery rate in the pumping well 

(33MW51) and two nearby monitoring wells in the same well cluster (33MW5D and 33MW5S). 

Time drawdown and time recovery data from Monitoring Well 33MW5S yielded K values of 

l.OlE-02 em/sec (28.6 ft/day) and 1.67E-02 em/sec (47.3 ft/day), respectively, for the upper part 

of the shallow, unconfined saturated zone (includes large proportion of slag fill). Distance 

drawdown data from Monitoring Well 33MW5S yielded K of2.10E-02 em/sec (59.4 ft/day) for 

the upper portion of the shallow, unconfined saturated zone. The average K (using time 

drawdown, time recovery, and distance drawdown data) for the upper portion of the shallow, 

unconfined saturated zone in 33MW5S was 1.59E-02 em/sec (45.1 ft/day). 

Time drawdown and time recovery data from Monitoring Well 33MW51 yielded K values of 

8.80E-04 em/sec (2.5 ft/day) and 9.17E-05 em/sec (0.3 ft/day), respectively, for the entire 

shallow, unconfined saturated zone above the semi-confining layer. The average K (time 

drawdown and time recovery data) for the entire shallow, unconfined saturated zone above the 

semi-confining layer was 4.86E-04 em/sec (1.4 ft/day). 

During the pumping test, water levels were also monitored in the lower, semi-confined saturated 

zone via Monitoring Well 33MW5D. The hydrograph of 33MW5D data shows drawdown and 

recovery in the deep, semi-confined saturated zone in response to pumping from the overlying, 

unconfined saturated zone (Appendix 0). This evidence indicates that there is a limited degree 

of hydraulic connection between the shallow, unconfined saturated zone in 33MW5S and 

33MW51, and the deep, semi-confined saturated zone in 33MW5D. 

The K values were calculated from pumping test results using the methodology of Jacob (Heath, 

1998) and are summarized in Table 2-5. Pumping test data and calculations are included in 

Appendix 0. 

In summary, the pumping test results provide the most representative K value for the shallow, 

• unconfined saturated zone and the slug test results provide an indication of deep, semi-confmed 
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saturated zone K values at SWMU 33. Based on Monitoring Well 33MW5S pumping test 

results, it appears that the slag and brick fill material (which is approximately 12 feet thick at the 

33MW5S, 33MW51, and 33MW5D monitoring well cluster) has a relatively higher K than the 

clays and silty clays composing the rest of the unconfined saturated zone above the semi

confining layer. Average Kin Monitoring Well 33MW51 (4.86E-04 em/sec; 1.4 ft/day) is two 

orders of magnitude lower than for Monitoring Well 33MW5S (1.59E-02 em/sec; 45.1 ft/day). 

Average slug test derived K for the deep semi-confined saturated zone immediately above the 

bedrock contact in Monitoring Well 33MW5D (1.74E-02 em/sec; 49.2 ft/day) is comparable 

with K in the slag and brick material of the shallow, unconfined saturated zone. The relatively 

high permeability in 33MW5D is probably due to the clayey gravel immediately above the 

bedrock contact. 

2.6.2.3 Groundwater Flow Direction and Gradient 

Groundwater table contour maps have been produced for water level measurements obtained 

from monitoring wells installed at SWMU 12, SWMU 33, the SWMU 22 vicinity (includes 

RCRA Landfill wells), and AOC 1. Groundwater gradient at each of these SWMUs is discussed 

separately in the sections below. Groundwater gradient data for SWMU 33 and SWMU 22 

vicinity wells are summarized in Table 2-6. 

AOC 1 -Groundwater gradient at AOC 1 is relatively flat. As seen on Figure 2-13, there was 

only 0.01 feet difference in water surface elevations between the seven monitoring wells when 

measured on May 29, 1997. The flat gradient at this location could be associated with the paved 

flood control channel adjacent to AOC 1. 

SWMU 12- The groundwater surface at SWMU 12 appears to have an east-west trough with 

flow toward the west (Figure 2-14). Groundwater gradients from the north and south toward the 

trough were 1.02E-02 and 6.67E-03, respectively on February 14, 1997 (Table 2-6). Bedrock 

topography may be exerting control on the groundwater surface beneath SWMU 12, which is 

close to the southern edge of the Missouri River alluvial valley (Figure 2-1) . 

anncorfi\wci\rfirpt\text\rfi02.doc 2-17 9/14/99 



• 

• 

SWMU 22-Mill Pond/RCRA Landfill Vicinity - Groundwater contour maps prepared using the 

SWMU 22-Mill Pond/RCRA landfill vicinity well data for three representative monitoring 

events are included in Figures 2-15 (June 30, 1998), 2-16 (January 18, 1999) and 2-17 (March 

11, 1999). Near the SWMU 22-Mill Pond/RCRA landfill, during normal to below normal river 

levels, groundwater flow is generally toward the Blue River. During periods of heavy 

precipitation and high water levels within the Blue River channel, the hydraulic gradient may be 

temporarily reversed, causing groundwater to flow away from the Blue River. These periods of 

flow reversal are probably of short duration. 

In general, the groundwater surface in the SWMU 22-Mill Pond/RCRA landfill vicinity slopes 

toward the north. However, groundwater flow paths diverge beneath the southeast comer of the 

Mill Pond area with groundwater flowing northward to the Blue River and westward into a cone 

of depression developed by Rock Creek Railroad Tunnel dewatering (Figure 2-16). The area of 

influence created by tunnel dewatering varies in size due to river level, groundwater level, and 

pumping rate. Piezometer 22PZ05S has had anomalously high water levels (relative to other 

wells) since it was installed. It is not clear why groundwater levels are elevated in 22PZ05S. 

Based on these representative monitoring events, the average hydraulic gradient (vertical feet per 

horizontal feet) in the unconfined saturated zone in the SWMU 22-Mill Pond/RCRA Landfill 

vicinity for groundwater was 4.85E-03 (Table 2-6). 

SWMU 33 - Groundwater contour maps for the shallow, unconfined saturated zone and the deep 

semi-confined saturated zone at SWMU 33 were prepared using groundwater level data from 

four representative monitoring events as shown on Figures 2-18 and 2-19 (May 29, 1997); 

Figures 2-20 and 2-21 (July 6, 1998); Figures 2-22 and 2-23 (January 18, 1999), and Figures 2-

24 and 2-25 (March 11, 1999). At SWMU 33, during normal to below normal river levels, 

groundwater flow is toward the Blue River (perpendicular to the trend of the channel at any 

given point). During periods of heavy precipitation and high water levels within the Blue River 

channel, the hydraulic gradient may be temporarily reversed in the immediate vicinity of the 

River. These periods of flow reversal are probably of short duration. Locally, the paved 

concrete flood control channel may influence groundwater flow within the shallow, unconfined 

• saturated zone. Additionally, infilled basement foundations and deep storm sewers may be 
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• exerting some hydraulic influence. The deepest known storm sewer from the former Armco mill 

works at (and north of) SWMU 33 traverses from a catch basin near Monitoring Well33MW4S 

to Outfall 009 near the railroad bridges northwest of SWMU 33 (Figure 2-6). The approximate 

invert elevation of this storm sewer is shown on geologic profile 33B-33B' (Figure 2-8) for 

comparison with the shallow, unconfmed saturated zone and deep, semi-confined saturated zone 

groundwater surface elevations. It is apparent that this storm sewer is above the deep 

groundwater surface and below the shallow unconfined saturated zone surface. From 

examination of the groundwater contour maps, there may be some influence exerted by the storm 

drains or their backfill upon the shallow, unconfined saturated zone groundwater surface. The 

Gooseneck Creek sewer system ( outfalls to the Blue River near the northwest corner of SWMU 

33) may be influencing groundwater flow in the deep, semi-confined saturated zone. This is a 

Kansas City owned storm sewer with most of its drainage area lying outside of the Facility 

(Figure 2-6). 

The average groundwater gradients at SWMU 33 (determined from representative groundwater 

• level measurements taken during this RFI) were 1.30E-02 in the shallow, unconfined saturated 

zone and 1.22E-03 in the deep semi-confined saturated zone (Table 2-6). 

A bedrock contour map (Figure 2-26) was prepared for SWMU 33 usmg soil boring and 

conductivity probe data to evaluate the relationship between bedrock surface topography and the 

semi-confined, deep saturated zone piezometric groundwater surface. A comparison of the deep, 

semi-confined saturated zone groundwater contour maps (Figures 2-19, 2-21, and 2-25) with the 

bedrock contour map (Figure 2-25) does not show any obvious relationship between 

groundwater surface and bedrock topography. 

2.6.3 Groundwater Current and Future Uses 

During investigation for the Permit application for the RCRA Landfill (BMcD, 1987), 17 

industrial process or potable supply wells were found to exist within a 3 mile radius of the 

RCRA landfill. Information on these wells (which was included as Appendix CC in BMcD, 

• 1987) is included in Appendix G. The present status of these wells is unknown. 
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A water well search was conducted during this RFI for industrial process or potable water supply 

wells installed since 1987 within a 112-mile radius of the Facility using the MDNR Wellhead 

Protection Unit database. The current water well search was centered on Section 31 of Township 

50N, Range 32W, at the approximate center of the Facility and encompassed two sections on all 

sides of the Facility. This ensured a minimum half-mile search beyond the irregularly shaped 

Facility property boundaries. The search did not indicate any new industrial process or water 

supply wells in the search area. Eight wells in the search database were inconclusive in their 

descriptions so registration records were requested from MDNR; it appears that all eight are 

monitoring wells. The database search results along with the eight well registration records 

mentioned above are included in Appendix G. 

Groundwater is not currently used for any purpose at the Facility. Potable water is supplied by 

the city of Kansas City, Missouri. The anticipated future uses for groundwater beneath the 

facility are expected to remain unchanged . 

2.7 ECOLOGY 

The Facility is located on the Blue River and Missouri River valley floors. Historically, 

bottomland forest communities would have contained a variety of mixed hardwoods including 

swamp white oak (Quercus bicolor), pin oak (Q. palustris), American elm (Ulmus americana), 

big shellbark hickory (Carya laciniosa), blue beech (Carpinus caroliniana), cottonwood 

(Populus deltoides), and bur oak (Quercus illinoensis) (Nelson, 1985). Historic wildlife 

species of bottomland forests included black bear (Ursus americanus), cougar (Felis concolor), 

raccoon (Procyon lotor), opossum (Didelphis virginiana), beaver (Castor canademnsis), 

muskrat (Ondatra zibethicus), cotton rat (Sigmodon hispidus), barred owl (Strix varia), red

shouldered hawk (Buteo platypterus), wood duck (Aix sponsa), great blue heron (Ardea 

herodias), pileated woodpecker (Dryocopus pileatus), red-headed woodpecker (Melanerpes 

erythrocephalus), warblers (Dendroica sp.), salamanders, toads (Bufo sp.), tree frogs, leopard 

frogs (Rana sp.), black rat snakes (elaphe obsoleta), and garter snakes (Thamnophis sp.) 

(Nelson, 1985). 
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Due to extensive modification of the land and industrial development for over 120 years, there 

are no virgin bottomland forest communities remaining within the Facility. Currently, the 

majority of the western portion of the Facility has been paved over or developed to 

accommodate Armco and GST industrial activities. The eastern portion of the Facility (east of 

1-435) along the Blue and Missouri Rivers contains a mosaic of ecological communities 

including cottonwood riparian forest, old field, and small areas of emergent and forested 

wetlands. However, the majority of ecological communities within this area are disturbed and 

have little ecological value. 

Applicable agencies, including the Missouri Department of Conservation and the U.S. Fish and 

Wildlife Service, were contacted by letter, requesting information on potentially sensitive 

species and habitats found within the Facility. No threatened and endangered species or 

sensitive communities exist at the Facility. The response letters from the above mentioned 

agencies are provided at the end of Appendix Y . 

In the eastern portion of the Facility (east of 1-435), the property is bounded by rivers and/or 

streams on three sides. The Blue River bounds the north side of the property and flows toward 

the east-northeast into the Missouri River. Rock Creek bounds the majority of the south side 

of the property and also flows east-northeast into the Missouri River. The north-northeast end 

of the property is bounded by the Missouri River. The habitat in this area supports flora and 

fauna typically found in disturbed areas along the Missouri River. Wildlife identified during a 

field site visit in October 1998 included a variety of mammals, birds, amphibians, reptiles, 

fish, and plants. Further discussion on the microhabitats of specific SWMUs is detailed in 

Section 3.0 in Appendix Y. The full Ecological Evaluation is provided in Appendix Y. 

* * * * * 
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Sample Point Sample Depth Interval USCS Classification 
Designator (Ft. bgs) and Description 

12MW1 ST-1 5.0-7.0 ML: dark grayish-brown sandy silt 
12MW1 SS-1 18.0-20.0 CL: dark brown sandy silt 
12MW1 SS-2 25.0-26.0 SC: dark brown mottled gray clayey sand with gravel 
12MW3 ST-1 4.0-6.0 CL: brown mottled black and light brown lean clay with iron stains 
12MW3 ST-2 8.0-10.0 CH: dark brown mottled light brown fat clay 
12MW3 CS-1 14.0-19.0 SC: dark brown clayey sand with organics 
06T01 ST-1 19.0-21.0 CH: dark gray fat clay 

06T03A ST-1 17.0-19.0 CL: dark brown speckled black lean clay 
33856 S8-3 20.0-22.0 CL: brown lean clay 
33856 S8-4 32.0-34.0 CL: dk. gray mottled red-bm. lean clay 
33856 S8-5 34.0-36.0 CH: dark gray fat clay 
33857 S8-2 34.0-36.0 CL: gray lean clay with sand 
33857 S8-3 52.0-54.0 CH: gray fat clay w/ fine sand at bottom 
33858 S8-1 28.0-30.0 CL: dark gray lean clay 
33858 S8-2 43.0-45.0 CH: gray fat clay 
33859 S8-1 18.0-20.0 CH: brown fat clay 
33859 S8-4 33.0-35.0 CH: dark brown fat clay 
33860 S8-5 28.0-30.0 CL: dark gray lean clay 
33860 S8-6 43.0-45.0 CL: dark gray, black lean clay with sand 

33MW51 S8-3 15.0-17.0 CH: dark brn. speckled black fat clay 
33MW51 S8-4 32.0-34.0 CL: dark gray lean clay 
33MW51 S8-5 42.0-44.0 CL: mottled dark gray lean clay 

Notes: 
Ft. bgs = Feet below ground surface 
USGS = Unified Soil Classification System per ASTM 02487 

pcf = Pounds per cubic foot 
LL = Liquid limit per ASTM 0422 
PL = Plastic limit per ASTM 0422 
PI =Plasticity index per ASTM 0422 

NL =Not liquid 
NP =Not plastic 
NPI =No plasticity index 
1<20 = Hydraulic conductivity after correction to 20 degrees Celsius using ASTM 05084 

cm/s = Centimeters/second 
CEC =Cation exchange capacity using USEPA method 9081 

meq/1 OOg = Milliequivalents/1 00 grams 
TOC =Total organic carbon using US EPA method 9060 

mg/kg = Milligrams/kilogram 
NA = Not analyzed 
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Table 2-1 
Physical Soil Sample Results 
Armco Kansas City Facility 

Natural Dry Unit 
Moisture (%) Weight (pet) LL 

18.1 NA NL 
26 NA 22 

13.5 NA 18 
10.9 NA 47 
30.4 NA 70 
28.7 NA 23 
31.6 89.3 63 
30.5 91.4 46 
31.2 88.0 40 
46.6 80.7 44 
41.0 80.4 75 
31.0 92.1 43 
36.8 90.9 56 
32.4 88.1 40 
49.5 71.9 79 
36.1 82.3 92 
54.0 n.8 97 
35.8 65.5 43 
35.9 NA 40 
27.9 93.9 76 
34.8 87.5 42 
54.8 68.6 42 

Atterburg Limits 
PL PI 
NP NPI 
14 8 
10 8 
19 28 
22 48 
16 7 
24 39 
17 29 
20 20 
18 26 
25 50 
19 24 
26 30 
21 19 
30 49 
36 56 
24 73 
22 21 
20 20 
26 50 
24 18 
20 22 

%Passing K20 CEC TOC 
No. 200 cm/s meql100g mg/kg 

59.6 NA 12.61 7,150 
57.9 NA 15.71 7,110 
31.3 NA 19.61 9,930 
99.5 NA 34.30 10,200 

' 
96.3 NA 22.13 12,100 
44.5 NA 16.13 10,000 
95.7 7.8E-06 37.7 3,890 ! 

98.7 1.1 E-07 27.4 3,300 
87.5 NA 24.7 2,730 
97.5 NA 32.7 9,450 
99.7 8.3E-09 44.6 10,200 
84.7 NA 25.3 4,250 
99.2 NA 32.8 17,300 
92.9 NA 30.5 8,020 
100.0 5.7E-09 36.2 10,200 
99.7 NA 61.7 5,670 
85.9 NA 35.7 3,500 
96.9 NA 28.3 7,790 
76.2 NA 39.1 15,100 
97.6 8.4E-09 33.2 5,620 
97.7 NA 25.8 ?,no 
98.8 1.3E-08 43.7 8,020 
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Facility Well Number 

SWMU33 33MW02 
SWMU33 33MW02S 

SWMU33 33MW03 

SWMU33 33MW04 

SWMU33 33MW04S 

SWMU33 33MW05S 

SWMU33 33MW051 

SWMU33 33MW05D 

SWMU33 33MW06D 

SWMU33 33MW07S 

SWMU33 33MW07D 

SWMU33 33MW08S 

SWMU33 33MW09S 

SWMU33 33MW10S 

SWMU33 33MW10D 

SWMU33 33MW11S 

SWMU33 33MW11D 

SWMU33 33MW12S 

SWMU33 33MW12D 

SWMU33 33MW13S 

SWMU33 33MW13D 

SWMU33 33MW14S 
SWMU33 33MW14D 

AOC 1 A01MW1 

AOC 1 A01MW2 

AOC1 A01MW3 

AOC 1 A01MW4 

AOC 1 A01MW5 

AOC1 A01MW6 

AOC 1 A01MW7 

Notes: 

NA = Not Available 
Toe = Top of Casing 
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Easting 

500602.14 
500590.11 

500595.93 

500354.98 

500363.55 

501016.28 

501012.78 

501017.71 

500601.87 

500667.87 

500665.10 

500364.47 

500691.85 

500243.09 

500243.85 

501109.05 

501116.48 

501218.66 

501227.00 

501320.69 

501314.06 

500093.51 
500093.56 

501389.72 

501449.09 

501493.66 

501553.79 

501660.49 

501387.30 

• 
Table 2-2 

SWMU 33/ AOC 1 Monitoring Well Construction Data 
Armco Kansas City Facility 

Location Ground TOC Total Depth Depth to Top of 

Northing Elevation Elevation fromTOC Screen from TOC 

1070791.72 747.22 746.96 35.93 13.0 
1070792.07 747.20 746.98 20.22 9.8 

1070791.82 747.26 746.89 64.92 53.0 

1070983.66 748.12 747.86 72.27 61.0 

1070983.16 748.14 747.91 20.47 9.8 

1070896.49 746.15 746.38 20.47 10.2 

1070890.09 746.54 746.27 41.00 30.4 

1070903.79 746.31 746.02 71.39 60.5 

1071190.10 749.30 751.95 72.59 61.6 

1070601.50 746.96 746.59 20.65 10.1 

1070606.50 746.97 746.63 69.31 58.7 

1070807.40 747.27 747.08 20.48 10.2 

1071320.18 747.44 750.19 22.43 12.4 

1071545.53 746.26 745.93 17.27 6.8 

1071542.85 746.31 745.87 67.42 56.9 

1071242.97 740.24 739.74 17.99 7.5 

1071241.41 740.57 740.12 60.94 50.5 

1070667.18 746.84 746.24 17.44 6.9 

1070666.52 746.87 746.56 68.84 58.3 

1070804.26 745.24 744.79 17.69 7.2 

1070804.04 745.20 744.90 68.69 58.2 

1070738.25 748.87 748.52 18.24 7.8 
1070733.07 748.75 748.42 69.13 58.6 

1069989.77 744.10 744.98 18.08 NA 

1070067.01 744.60 745.50 16.38 NA 

1070139.09 744.60 745.49 17.31 NA 

1070214.65 744.30 745.15 16.21 7.0 

1070190.61 745.50 745.51 16.30 7.6 

1069882.81 744.70 745.46 17.41 7.8 

- ?01675.36 - 1069979.24 745.70 746.40 17.63 7.9 

• 
Screen Elevation I 

Top Bottom 

734.0 724.0 
737.2 727.2 I 

693.9 683.9 

686.9 676.9 

738.1 728.1 
I 

736.2 726.2 

715.8 705.8 

685.5 675.5 

690.4 680.4 

736.5 726.5 

687.9 677.9 

736.9 726.9 

737.8 727.8 

739.1 729.1 

689.0 679.0 

732:2 722.2 

689.6 679.6 

739.3 729.3 

688.3 678.3 

737.6 727.6 

686.7 676.7 

740.8 730.8 I 

689.8 679.8 i 
i 

NA NA 

NA NA 

NA NA 

738.2 728.2 

737.9 727.9 

737.7 727.7 

738.5 728.5 
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• • 
Table 2-3 

RCRA Landfill/ SWMU 22/ SWMU 12 Monitoring Well Construction Data 
Armco Kansas City Facility 

Facility Well Number 

RCRA Landfill MW-1 

RCRA Landfill MW-2 

RCRA Landfill MW-3A 

RCRA Landfill MW-4 

RCRA Landfill MW-5 

RCRA Landfill MW-6 

RCRA Landfill MW-7 

RCRA Landfill MW-8 

RCRA Landfill MW-9 

RCRA Landfill MW-10 

RCRA Landfill PZ-Xa 

SWMU22 22PZ01S 

SWMU22 22PZ02S 

SWMU22 22PZ03S 

SWMU22 22PZ05S 

SWMU 12 12MW01 

SWMU 12 12MW02 

SWMU 12 12MW03 

SWMU 12 12MW04 

Notes: 
NA =Not Available 

TOC =Top of Casing 

09/0111999 k:\armcorfilwcMirptltables\Tbi2_3.XLS 

Easting 

504877.93 

506010.10 

506151.91 

506269.33 

505340.45 

506467.55 

507411.85 

506551.11 

505378.85 

505076.82 

504811.23 

503473.02 

504230.33 

504652.91 

504117.35 

510117.68 

510109.48 

510410.51 

510541.54 

Location Ground TOC Total Depth Depth to Top of 

Northing Elevation Elevation fromTOC Screen from TOC 

1074601.73 733.0 734.50 26.50 11.50 

1074625.55 734.8 737.14 39.34 13.34 

1074582.72 734.7 737.77 40.10 19.60 

1074520.95 733.1 736.99 40.89 21.39 

1074264.95 729.1 730.03 32.43 18.93 

1073943.30 730.1 732.25 33.65 22.15 

1073905.92 729.6 730.78 32.68 21.18 

1073452.10 727.4 728.35 29.45 18.95 

1074745.66 735.8 738.25 40.45 24.45 

1074387.20 728.4 730.05 33.65 22.95 

1073667.11 727.3 729.58 24.00 13.50 

1074577.59 732.9 736.17 21.91 11.37 

1074702.70 733.2 737.07 22.07 11.37 

1074726.78 733.3 736.30 21.67 11.20 

1073684.26 731.7 735.52 21.88 11.42 

1074471.65 733.3 735.83 27.53 16.40 

1074868.82 733.2 735.67 27.97 17.50 

1075106.56 732.9 735.58 26.18 14.70 

1074630.25 738.8 740.90 30.30 18.80 

• 
Screen Elevation 
Top Bottom 

723.00 NA 

723.80 NA 

718.30 698.30 

715.60 NA 

711.10 701.10 

710.10 700.10 

709.60 699.60 

709.40 699.40 

712.80 697.80 

708.75 703.75 

716.08 706.08 

724.80 714.80 

725.70 715.70 

725.10 715.10 

724.10 714.10 

719.40 709.40 

718.20 708.20 

720.90 710.90 

721.10 711.10 
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• 

• 

• 

Table 2-4 
SWMU 33 Hydraulic Conductivity Values- Slug Test* 

Armco Kansas City Facility 

Well Number Date K (ftlday) 

Falling Head Test 

33MW50 02/03198 51.7 

33MW60 02/03198 38.2 

33MW70 02/03198 58.6 

Rising Head Test 

33MW2S 02/04/98 32.5 

33MW4S 02/04/98 22.9 

33MW5S 02/03198 36.1 

33MW7S 02103198 4.3 

33MW2S 02/04/98 5.5 

33MW4S 02/03198 51.3 

Average Falling Head Test K 49.5 

Average Rising Head Test K 25.4 

Notes: 

K = Hydraulic conductivity 

ft/day = Feet I day 

ft/min = Feet I minute 

em/sec = Centimeters I second 

K (ftlmin) K (em/sec) 

3.59E-02 1.82E-02 

2.65E-02 1.34E-02 

4.07E-02 2.07E-02 

2.26E-02 1.15E-02 

1.59E-02 8.05E-03 

2.51E-02 1.27E-02 

3.00E-03 1.52E-03 

3.79E-03 1.92E-03 

3.56E-02 1.81E-02 

3.44E-02 1.74E-02 

1.77E-02 8.97E-03 

• = Hydraulic conductivity values calculated using methodology of 

Bouwer & Rice 1976 . 

09/0111999 k:\armcorfi\wci\rfirptltables\Tbl2_ 4.xls Page 1 of 1 
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Table 2-5 
SWMU 33 Hydraulic Conductivity Values - Pumping Test* 

Armco Kansas City Facility 

Well Number I Date 

33MW5S 

33MW51 

33MW5S 

33MW51 

33MW5S 

I 10/27198 

10/27198 

I 10/27198 

10/27198 

I 10/27198 

33MW5S Average K 

33MW51 Average K 

Notes: 

K = Hydraulic conductivity 

ft/day = Feet I day 

ft/min = Feet I minute 

em/sec = Centimeters I second 

K (ftlday) K (ftlmin) 

Time Drawdown 

28.6 1.99E-02 

2.5 1.73E-03 

Time Recovery 

47.3 3.29E-02 

0.3 1.80E-04 

Distance Drawdown 

59.4 4.13E-02 

45.1 3.14E~2 

1.4 9.56E~4 

33MW5S Average K =Average of time drawdown, time recovery, & distance drawdown 

K calculations for Monitoring Well 33MWSS 

33MW51 Average K =Average of time drawdown & time recovery K calculations 

for Monitoring Well 33MW51 

* = Hydraulic conductivity values calculated using methodology of 

Jacob Method (Heath, 1998). 

09/01/1999 k:\armcorfi\wci\rfirpt\tables\Tbl2_5.xls 

K (em/sec) 

1.01E-02 

8.80E-04 

1.67E-02 

9.17E-05 

2.10E-02 

1.59E~2 

4.86E~4 
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Table 2-6 
SWMUs 12, 22, and 33 Water Level Gradient Data 

Armco Kansas City Facility 

Location Date Zone 

SWMU 1'2?- February 14, 1997 Shallow 

SWMU 1:z3 February 14, 1997 Shallow 

SWMU 22 Vicinitl June 30, 1998 Shallow 

SWMU 22 Vicinity4 
January 18, 1999 Shallow 

SWMU 22 Vicinity4 March 11, 1999 Shallow 

SWMU 22 Vicinity Gradient Average 

SWMU 33Area May29,1997 Shallow 

SMWU33Area May29,1997 Deep 

SMWU33Area July 6, 1998 Shallow 

SMWU33Area July6,1998 Deep 

SMWU 33Area January 18, 1999 Shallow 

SMWU 33Area January 18, 1999 Deep 

SMWU 33Area March 11,1999 Shallow 

SWMU33Area March 11,1999 Deep 

SWMU 33 Area Shallow Zone Average 

SWMU 33 Area Shallow Zone Average (May/July data) 

SWMU 33 Area Shallow Zone Average (Jan/Mar data) 

SWMU 33 Area Deep Zone Average 

SWMU 33 Area Deep Zone Average (May/July data) 

SWMU 33 Area Deep Zone Average (Jan/Mar data) 

Notes: 

1 = Vertical feet I Horizontal feet 

2 = Gradient measured from north to south toward east - west trending 

groundwater trough. 

3 = Gradient measured from south to north toward east - west trending 

groundwater trough. 

4 = SWMU 22 Vicinity includes measurements from RCRA Landfill 

monitoring wells and piezometers . 
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Gradient1 

1.02E-02 

6.67E-03 

1.52E-03 

6.12E-03 

6.91E-03 

4.85E-03 

8.89E-03 

8.33E-04 

1.40E-02 

8.33E-04 

1.00E-02 

2.22E-03 

1.90E-02 

1.01E-03 

1.30E-02 

1.14E-02 

1.45E-02 

1.22E-03 

8.33E-04 

1.62E-03 
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18, 1991. 
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3.0 POTENTIAL MIGRATION PATHWAYS 

This chapter summarizes the potential migration pathways at the Facility. Migration potential of 

a given constituent is controlled by its specific properties (chemical and physical) and 

characteristics of the matrix through which the constituent is transported Potential migration 

pathways include subsurface, surface, and air routes, and are summarized in Table 3-1 for each 

SWMU. In addition, this table provides information regarding surface cover material (e.g., 

vegetation, asphalt, slag, etc.) which influences potential migration of constituents. 

For most potential migration pathways, the extent of constituent migration depends on several 

factors. These include the quantity and rate of the constituent released, characteristics of the 

matrix to which it is released, and the physical and chemical characteristics of the released 

constituent. These factors are applicable to the subsurface, surface, and air pathways described 

below. An overall assessment of expected contaminant fate and transport potential for the 

primary contaminants of concern at the Facility is provided in Chapter 25.0. More detailed 

analysis of potential migration pathways and contaminant fate and transport potential is provided 

on a SWMU-specific basis in each SWMU chapter (Chapters 5.0 through 24.0). 

3.1 SUBSURFACE PATHWAYS 

Subsurface migration pathways identified at the Facility include subsurface soil, storm sewers, 

and groundwater. 

3.1.1 Subsurface Soil 

A constituent released to surface or subsurface soils has the potential to migrate vertically 

through the vadose (unsaturated) and capillary fringe soil zones to the saturated zone. As 

described previously in Chapter 2.0, native subsurface materials at the Facility are composed of 

two primary types . 
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In portions of the Facility south ofSWMUs 8 and 11 in the Blue River dominated alluvial valley, 

clays and silty clays are the most common sediment types. This sediment style is characterized 

by relatively low permeabilities and semi-confining aquiclude intervals. Given the silty-clay 

material in the Blue River dominated alluvial valley sediments, constituents released to this soil 

are not expected to migrate significantly in a horizontal or vertical direction. The relatively low 

permeability of the silty-clay materials is expected to partially restrict the downward migration 

of a constituent as water infiltrates through the subsurface. 

In portions of the Facility north of SWMUs 8 and 11 in the Missouri River dominated alluvial 

valley, native clays and silty clays in the near surface materials grade downward to fine sand and 

finally to coarse sand and gravels near the bedrock contact. This "coarsening-downward" style 

of sedimentation is typical of large river alluvial deposits and is characterized by relatively 

higher permeabilities and generally unconfined aquifer conditions. In the Missouri River 

dominated alluvial valley sediments, potential for migration increases with depth due to 

increasing grain size of the alluvial material. As a released constituent infiltrates, adsorption to 

surface and shallow subsurface soils is expected . 

Many areas of the Facility have surface cover materials, such as soil caps, asphalt, or concrete, 

which reduce or eliminate infiltration of rainwater thereby decreasing the potential for vertical 

migration of a constituent in the subsurface. 

3.1.2 Storm Sewers 

Storm sewers are located throughout the western portion of the Facility to collect storm water 

runoff and discharge it to the Blue River. A sewer line could provide a route for a constituent to 

migrate through the subsurface soil depending on the condition of the sewer line. 

3.1.3 Groundwater 

The groundwater migration pathway is important given the saturated zone soil characteristics and 

the potential for migration to surface water bodies located at the Facility. The presence of a 
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constituent in the groundwater may be the result of naturally occurring conditions, migration 

from the subsurface soil, or chemical degradation in the subsurface. 

Regional groundwater flow beneath the Facility is primarily in the north-northeast direction 

towards the Blue River and the Missouri River. Locally, groundwater flow direction is towards 

the Blue River. Adjacent to SWMU 33 and AOC 1, the Blue River flows through a concrete 

flood control channel. The concrete channel appears to limit the hydraulic connection between 

the groundwater and the River. 

Constituents dissolved in the groundwater are expected to migrate horizontally with groundwater 

flow. This is especially true for the eastern portion of the Facility located in the Missouri River 

dominated alluvial valley alluvium, where the geology of the saturated zone consists primarily of 

sand and gravel. The alluvium, which coarsens downward, extends to bedrock and could also 

allow constituents to migrate vertically to the shale bedrock, depending on the nature of the 

contaminant. Bedrock is the confining layer . 

In the Blue River dominated alluvial valley alluvium beneath the SWMU 33 area, horizontal 

migration of constituents in groundwater is expected to be more limited This is based on the 

nature of the alluvium, which consists primarily of clays and silty clays. Immediately above the 

shale bedrock layer in the deep semi-confmed saturated zone, a layer of gravel exists and 

contaminants, if present, would be expected to migrate in a horizontal direction. At SWMU 33, 

volatile organic compound (VOC) constituents have migrated downward between the shallow 

unconfined saturated zone and the deep semi-confined saturated zone. 

3.2 SURFACE PATHWAYS 

Potential surface migration pathways identified at the Facility include storm water runoff and 

surface water/sediment. 
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3.2.1 Storm Water Runoff 

The major source of surface water is from precipitation events. Storm water runoff may pick up 

soluble contaminants or contaminants adsorbed to sediment or surface soil and transport them as 

it travels. 

In many areas of the western portion of the Facility (i.e. west of 1-435), storm water enters 

surface catch basins or drains and is discharged through storm sewers to the Blue River. 

Drainage basin maps for the Facility were provided as Appendix A2 in Addendum No. 1 to the 

RFI Workplan (BMWCI, 1997). These maps also provide locations of storm sewer outfalls. 

At some areas located adjacent to the Blue River, storm water runoff flows overland directly into 

the River. In other areas, storm water runoff collects in a low-lying area(s) and infiltrates and/or 

evaporates. 

3.2.2 Surface Water/Sediment 

Surface water may transport soluble constituents or constituents adsorbed to sediment. Sediment 

is created through the erosion of surface features and the subsequent transport of soil particles 

from their original location. This is done naturally through the action of storm water runoff, 

wind, and the force of gravity. 

Surface water bodies at the Facility were previously described in Subsection 2.4.1. The primary 

surface water bodies at the Facility include the Blue River, the Missouri River, and Rock Creek. 

Storm water runoff at the Facility may drain to these water bodies. The Blue River and Rock 

Creek both flow to the east and ultimately join the Missouri River in the northeast portion of the 

Facility. Groundwater also flows toward and intercepts these surface water bodies. 

Temporal surface water bodies may exist in low-lying areas located in the eastern portion of the 

Facility. These low-lying areas are prone to ponding during periods of heavy precipitation 

and/or elevated river stages. Water collects in these low lying areas, which are characterized by 

• no outlet and shallow depths, and dissipates through infiltration and/or evaporation. 
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3.3 AIRPATHWAYS 

Potential air migration pathways identified at the Facility include volatilization and airborne 

dust. 

3.3.1 Volatilization 

Organic compounds with volatilization potential (primarily VOCs and to a lesser extent 

semi volatile organic compounds [SVOCs]) could be released into the atmosphere from vadose 

zone soil. Once in the atmosphere, volatilized constituents could diffuse into the stratosphere or 

breakdown via a chemical reaction. Volatilization potential is limited by surface covenng 

materials at the Facility, such as asphalt, concrete, or compacted slag fill. 

3.3.2 Airborne Dust 

Surface soil particulate could become airborne from operational activities at the Facility that 

produce dust. This would be most applicable during dry, summer months. Prevailing winds in 

the Kansas City area are from the south-southwest. Dust could be trapped in the immediate 

SWMU area depending on local surface features (e.g., dikes, levees, or buildings), thus limiting 

its migration potential. Many of the SWMUs are covered with materials such as asphalt, 

concrete, compacted slag fill, or vegetation that significantly decrease the potential for exposure 

to contaminants via airborne particulate. 

***** 
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• Ta--1 • Potential Migration Pathways 
Armco Kansas City Facility 

Storm Water Drainage Potential Migration Pathways 1 Primary 

Subsurface Surface Air Contaminants 2 

Property Surface Receiving SoUto GW Storm Stormwtr sw Volatll· 
SWMUorAOC Owner Cover Patterns SWBody r.w3 Sewers Runoff Transport lzatlon Dust Soli GW 

SWMU 2 - Old Blue River 
Armco Soil Cap 

Runs off cap; P & I in 
X X X VOCs Pb 

"W" Landfill immediate SWMU area -

SWMU 3 - South of Bar Fab Soil Cap/ 
Runs off cap/asphalt 

Landfill 
Armco 

Asphalt 
toward Blue River on west Blue River X X - -
or to open ditch on north 4 

SWMU 4 • 1987 Waste Pile Armco Slag 
P & I in western portion of 

X X X X CdPb -SWMU area 

SWMU 5 - Plant Rubble 
Armco Soil Cap 

Runs off cap; P & I in 
X X 

Landfill immediate SWMU area 
.. -

SWMU 6 • RCRA Permitted 
VOCs 

Baghouse Oust Storage Armco/ 
Slag 

P & I in immediate SWMU/ 
X X X X X svocs 

Tanks and AOC 4- Boiler KCTRR AOC area 
.. 

Furnace Area 
Metals 

Runs toward Blue River on 
SWMU 7 • No. 1 Melt Shop 

Armco Slag 
south-southwest or to 

Blue River X X X X X X CdPb 
Baghouse Dust Tank storm drains in SWMU -

area 

SWMU 8 - No. 2 Melt Shop 
Baghouse Dust Tank and 

Slag/ Runs toward storm drains 
SWMU 11 - Dust Rail Car GST 

Asphalt west of SWMUs 
Blue River X X X X X X CdPb -

Loading Area - No. 2 Melt 
Shop 

SWMU 9 - No. 1 Melt Shop 
Runs toward Blue River on 

Canopy Baghouse Dust Armco Slag 
west 

Blue River X X xs X X X - -
Conveyor 

SWMU 10- Dust Rail Car Runs toward storm drains 
Loading Area - Bar Joist GST Asphalt at ends or middle of Blue River X X X CdPb -
Building building 

P & I or evaporates inside 
SWMU 12- Amoco Landfarm Armco Vegetation dike around SWMU (Note X X X X SVOCs Pb -

culvert valves kept closed) 

SWMU 13 - Pickle Liquor 
Armco Slag 

Runs toward storm drain 
Blue River X X X X X X 

SVOCs 
Tanks southeast of SWMU - Metals 

SWMU 17 ·Wire Mill 
Runs toward storm drain (see 

Rinsewater Neutralization Armco Slag Blue River X X X X X X X VOCs 

~k 
southeast of SWMU 13 SWMU 33) 

~~--- -- ~--- --- ~--- ~---- - ---- -- ~--- --··-- ----- I _____ 
-~~~~~ ~- -- -- --
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• • Table 3-1 
Potential Migration Pathways 
Armco Kansas City Facility 

Storm Water Drainage Potential Migration Pathways 1 

Subsurface Surface 
Property Surface Receiving SoUto GW Storm StormWtr 

SWMUorAOC Owner Cover Patterns SWBody r:w' Transoort Sewers Runoff 
Contained in Ponds or P & 

SWMU 22 - Mill Ponds GST NA I in immediate area outside Blue River 6 X X 
of Ponds 

SWMU 24- Waste Hydraulic 
Armco/ P & I in immediate SWMU 

and Lubricating Oil Storage Slag X X X 
Tanks 

KCTRR area 

SWMU 25 - Roll Shop Drum AsphaiU 
Runs toward storm drain in 

Storage Area 
GST 

Concrete 
southeast portion of Blue River X X X 

SWMU 
SWMU 26 - Rod Mill Drum 

GST Concrete NA (under building) X X X 
Storage Area 

SWMU 27 - Bar Joist Building 
Hazardous Waste Storage GST Concrete NA (inside building) X X X 
Area 

Runs toward storm drains 
SWMU 33 - Nail Mill 

Armco Slag 
east of SWMU or storm 

Blue River X X X X 
Degreasing Area drain catch basins west of 

SWMU 

AOC 1 -Abandoned Fuel Oil 
P & I in immediate AOC 

Storage Tank 
Armco Slag area or runs toward Blue Blue River X X xs X 

River on west 
AOC 8- "Owl Gun Club" 

Armco Vegetation 
P & I in immediate AOC 

X X X 
Shooting Park area 

Notes: 
1 = Indication of a potential migration pathway does not imply that actual transport via that pathway has or is occurring. 
2 = Primary contaminants based on RFI nature and extent evaluation. 
3 

= Soil leaching to groundwater pathway will be minimal for capped or paved areas. 
4 = City of Kansas City, Missouri storm sewer. In area north of SWMU 3, sewer is an open ditch. 

.. 
Air 

sw Volatll-
lzatlon 

xs 

X 

X X 

X 

5 = Although subsurface storm sewers are present, they are not connected to any storm drains in the immediate SWMU or AOC area. 
6 

= A portion of the Mill Pond water is discharged to the Blue River through Gsrs NPDES permitted outfall 042. 

NA = Not applicable 

GW = Groundwater 

P & I = Ponds and infiltrates 

SW = Surface Water 

As= Arsenic 

Cd =Cadmium 

Pb = Lead 

• 
Primary 

Contaminants 2 

Dust Soli GW 

- As 

SVOCs 
X VOCs 

Metals 

SVOCs -Metals 

- -

Cd Pb -

X VOCs vocs 

X - -

X Pb -
---- - . ... -

X = Indicates potential pathway may be applicable. 

- = Indicates no primary contaminants applicable. 

SVOCs = Semivolatile Organic Compounds 

VOCs = Volatile Organic Compounds 
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• 4.0 INTRODUCTION TO THE NATURE AND EXTENT OF CONTAMINATION 

This chapter provides an introduction to the organization of the nature and extent of 

contamination discussions provided in the RFI Report and summarizes the analyses performed 

on the RFI data. 

4.1 OVERVIEW 

During the RFI, samples were collected for chemical and/or physical analyses in accordance with 

the Revised IMP, the RFI Workplan, and their associated Addenda, all of which have been 

approved by MDNR and USEP A. The physical sample analytical results are discussed in 

Chapter 2.0. This Chapter and Chapters 5.0 through 24.0 present the fmdings of the chemical 

analytical results collected during the RFI. 

The nature and extent of contamination at the Facility was well defined by the RFI activities. 

• Over the course of the investigation activities, approximately 130 surface soil, 140 trench soil, 

120 test pit, 555 soil boring, 4 sediment, 4 surface water, 105 direct-push groundwater, and 55 

monitoring well groundwater samples were submitted to analytical laboratories, resulting in 

more than 1, 700 chemical analyses. Based on site history, chemical analyses were conducted 

primarily for lead, cadmium, VOCs, SVOCs, polynuclear aromatic compounds (PARs), and total 

petroleum hydrocarbons (TPH). Other chemical analyses performed during the RFI included 

RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver), pH, 

Skinner's VOCs, Skinner's SVOCs, hexavalent chromium, and natural attenuation parameters. 

RFI chemical analytical methods and parameter lists are summarized in Table 4-1. 

• 

General supporting information for the data and text provided in this Chapter and Chapters 5.0 

through 24.0 is provided in the following Appendices: 

• Appendix P - Survey Data 

• Appendix Q - On-Site TPH Immunoassay Results 

• Appendix R -On-Site Analytical Gas Chromatography (GC) VOC Results 
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• Appendix S -On-Site Analytical X-Ray Fluorescence (XRF) Results 

• Appendix T -Analytical Results for Natural Attenuation Parameters for SWMU 33 

• Appendix U - Analytical Laboratory TPH Data 

• Appendix V - RCRA Landfill Groundwater Data 

• Appendix W - RFI Phases 1 and 2 Quality Control Evaluation Reports 

• Appendix X - Human Health Risk Assessment 

• Appendix Y - Ecological Risk Assessment 

• Appendix Z - RFI Phases 1 and 2 Chemical Data Analytical Laboratory Reports 

Note: IM chemical data analytical laboratory reports and the 1M Quality Control Evaluation 

Report were previously provided in the Interim Measures Investigation Report (BMWCI, 

1997a). 

4.2 DATA ANALYSIS 

Chemical laboratory analytical results are reviewed and discussed in Chapters 5.0 through 24.0, 

which summarize the nature and extent of contamination, if any, for specific SWMUs and 

AOCs. Chemical analyses performed on samples collected during the investigation included pH, 

metals, VOCs, SVOCs, PAHs, TPH, and/or natural attenuation parameters (see Table 4-1). The 

type of chemical analysis performed was determined by evaluation of historical operations for 

each area of the Facility. 

The following subsections summarize the quality control evaluations performed on the RFI data, 

the on-site analytical data, the development of background concentrations for metals, the use of 

TPH data as a screening tool, the screening of the data for nature and extent determination, and 

the presentation of the analytical data in the RFI Report. 

4.2.1 Quality Control Evaluations 

Over the course of the IM and RFI, three different analytical laboratories were used for sample 

• analysis: 
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• Intertek Testing Services (Richardson, Texas Facility) - Interek Testing Services in 

Richardson, Texas was used for the analysis of all samples collected during the 1M ( 1996), 

RFI Phase 1 (1997), and portions ofRFI Phase 2 (prior to August 1, 1998). 

• Intertek Testing Services (Colchester, Vermont Facility) - Intertek Testing Services in 

Colchester, Vermont was used for the analysis of samples collected during the latter portion 

of RFI Phase 2 (after August 1, 1998). In September 1998, this facility was sold and is 

currently operated as Severn-Trent Laboratories. 

• Southwest Laboratory of Oklahoma (Broken Arrow, Oklahoma Facility) - Southwest 

Laboratory of Oklahoma in Broken Arrow, Oklahoma was used for the analysis of slag 

background samples collected in December 1998. 

BMWCI reviewed the laboratory analytical data to determine the quality of the data. Quality 

control (QC) samples (field duplicates, matrix spike/matrix spike duplicates, equipment rinsate 

blanks, and trip blanks) were collected and analyzed with the field samples to assist in the review 

of the analytical data. Appendix W contains the results of the BMWCI QC evaluations 

performed for the data collected in Phases 1 and 2. The QC Evaluation Report for the 1M 

analytical data was previously presented in the Interim Measures Investigation Report (BMWCI, 

1997a). 

The factors evaluated as part of the BMWCI QC evaluations included precision, accuracy, 

representativeness, completeness, and comparability. A rigorous data validation was completed 

on the RFI analytical data following procedures outlined in USEPA 's National Functional 

Guidelines for Organic Data Review (USEPA, 1993) and USEPA 's National Functional 

Guidelines for Inorganic Data Review (USEPA, 1994a). Analytical data collected during the 

RFI was validated in accordance with the requirements of the Quality Assurance Project Plan 

contained in the RFI Workplan. 

The laboratory added qualifiers to the analytical data based upon laboratory quality control 

• procedures performed during sample analysis. Based upon the QC evaluations by BMWCI, 
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additional qualifiers were added as appropriate to the analytical data results. Qualifiers (J, J*, B, 

D, U, F, R, etc.) follow some concentration values reported in the data results tables and 

elsewhere in this report. Definitions of qualifiers are summarized at the end of each data results 

table and in the QC Evaluation Reports. 

Overall, the quality of the laboratory analytical data for the Armco RFI was valid for evaluation 

of the nature and extent of contamination of the Facility and for use in risk and/or engineering 

evaluations. As indicated in Appendix W, the data quality objectives (precision, accuracy, 

representativeness, completeness, and comparability) were met Very few sample results 

(approximately seven individual analyses out of 1, 700) were qualified as unusable. 

4.2.2 Field Screenine Methods 

Field screening methods (on-site GC analysis for VOCs, on-site immunoassay analysis for TPH, 

and on-site XRF spectroscopy analysis for lead) were used as tools to provide real-time 

information for placing sampling or well locations, to determine the need for additional sampling 

locations, and to initially delineate the nature and extent of contamination at a SWMU. The 

following sections provide a discussion of the field screening methods. 

4.2.2.1 On-Site GC Analysis 

Hydro-Logic of Eudora, Kansas provided field services for GC analysis of VOCs. Results for 

the on-site GC analysis are presented in Appendix R. 

As presented in the RFI Workplan and its associated Addendum No. 3, groundwater samples 

were collected in the SWMU 33 area to assist in characterization and delineation of VOCs. 

During RFI Phase 1, 54 groundwater samples were collected and analyzed on-site. Forty-eight 

were analyzed for chlorinated VOCs [trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), 

1, 1, 1-trichloroethane ( 1, 1, 1-TCA ), and vinyl chloride]. Due to odors encountered during 

sampling, 22 of these samples were also analyzed for benzene, toluene, ethylbenzene, and 

xylenes (BTEX). During RFI Phase 2, an additional six groundwater samples were collected and 
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analyzed on-site for chlorinated VOCs. Confirmation samples were submitted to the analytical 

laboratory for seven of the RFI Phase 1 samples and two of the RFI Phase 2 samples. 

Due to odors encountered during advancement of conductivity probes in the vicinity of SWMU 

2, on-site GC analysis for chlorinated VOCs and BTEX was used to determine the need for 

additional sampling. Eight direct-push groundwater samples from SWMU 2 were collected and 

analyzed on-site. Due to a lack of VOC detections during the on-site analysis, all of the samples 

were submitted to the analytical laboratory for confirmation analysis. 

4.2.2.2 On-Site Immunoassay Analysis 

Using procedures presented in the Revised IMP, immunoassay analysis and photoionization 

detector (PID) readings were used to expedite the defmition of the nature and extent of 

contamination in the SWMU 24 trenches during the IM investigation. When visual observations 

and PID readings indicated that the horizontal extent of soil contamination had been reached in a 

trench, an immunoassay test was used to confirm that the soil was below a certain detectable 

concentration of TPH. Twenty-six trench soil samples were analyzed for TPH using 

immunoassays. Sixteen confirmation samples were collected from their respective TPH 

immunoassay sample locations and sent to the analytical laboratory. In addition to TPH, 

confirmation samples were analyzed for VOCs, P AHs, and RCRA metals. PID readings and 

immunoassay results are provided in Appendix Q. 

4.2.2.3 On-Site XRF Spectroscopy 

Procedures for XRF analysis for the field characterization of lead in soil were presented in a 

letter dated April 28, 1998 from Armco to USEP A. Appendix S contains the XRF analytical 

results. 

During RFI Phase 2, XRF spectroscopy was used as a soil screening tool at SWMUs 4, 6, 7, 24, 

and 27 and AOCs 4 and 8 to assist in determining the need for additional sampling locations and 

the nature and extent of lead contamination in soil. Approximately 480 samples were analyzed 
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using XR.F spectroscopy. Of these samples, approximately 290 were sent to the analytical 

laboratory for confirmatory analysis. 

XR.F lead data was used solely as a field screening method to quickly determine whether 

additional soil sampling was or was not necessary for adequate definition of lead contamination 

in an area. Once sampling of an area was assumed adequate based on XR.F data, samples were 

selected and sent to the analytical laboratory for confirmation analysis. Laboratory analytical 

data was used for the final extent characterization of lead (and other RCRA metals, as 

applicable) in soil at SWMUs where XR.F spectroscopy was utilized. 

4.2.3 Development of Metal Concentrations in Sla& 

During the RFI, a sampling program was conducted to assess background concentrations of 

metals in slag at the Facility. Due to the widespread presence of inert slag material on the site, 

ten representative slag samples were collected from a remote slag levee in the 0 to 1 foot depth 

interval from the side slopes of the levee. The matrix was observed to be fine to medium grain 

sand with gravel slag fragments. The samples were analyzed for RCRA metals and hexavalent 

chromium. 

Table 4-2 provides the results for the slag samples. For the purposes of the RFI, the 

concentration of metals in slag was statistically determined as the 95% upper tolerance limit 

(UTL). The 95% UTL is a statistical interval that is designed to capture 95% of a population (its 

coverage) with a specified confidence. Table 4-3 provides the 95% UTL concentrations 

calculated for the slag samples 

4.2.4 Emission Control Dust Description 

Soil at many SWMUs has been impacted by emission control dust. The emission control dust 

generated at the No. 1 and No. 2 Melt Shops has been classified as hazardous waste K061 since 

1980. K061 waste is defined as emission control dust/sludge from the primary production of 

steel in electric arc furnaces. The basis for the K061 hazardous waste listing is the presence of 

hexavalent chromium, lead, and cadmium. Analyses of the emission control dust from the 
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Facility indicate that the primary contaminants of concern are cadmium and lead. Armco's 

Kansas City operations were limited to the production of carbon steel rather than stainless steel. 

Chromium levels present in the Facility's emission control dust TCLP and EP-Toxicity leachate 

typically ranged from 0.02 to 0.2 mg/L and were below TCLP and EP-Toxicity levels for 

definition of a hazardous waste. Therefore, chromium was not considered a primary 

contaminant of concern associated with this emission control dust. Representative analytical 

data associated with emission control dust TCLP and EP-Toxicity leachate was provided in 

Appendix A of the RFI Workplan (BMWCI, 1996a). 

4.2.5 TPH Data 

Samples collected at SWMUs 4, 6, 12, 13, 17, 24, 25, 26, 27 and 33 and AOCs 1 and 4 were 

analyzed for TPH components (both gasoline and diesel range) in addition to VOCs, SVOCs, 

and/or PAHs. TPH refers to a mixture of hydrocarbons that includes a large number of 

constituents. The composition of the mixture is greatly variable, as are the chemical 

characteristics of the individual components. Therefore, TPH was used as an indicator of general 

organic compound contamination. Volatile petroleum hydrocarbons (also known as gasoline 

range TPH) were used as an indicator of VOC contamination (including BTEX), and extractable 

petroleum hydrocarbons (also known as diesel range TPH and/or motor oil) were used as an 

indicator to SVOC contamination (including PAHs). In general, samples that exhibited elevated 

extractable TPH concentrations were also analyzed for SVOCs. In addition, samples with 

elevated volatile TPH concentrations were typically analyzed for VOCs. Thus, determination of 

the nature and extent of contamination from the corresponding VOCs and SVOCs was used as a 

means to evaluate the nature and extent of TPH contamination. Therefore, TPH per se was not 

considered in the nature and extent discussions, but the corresponding SVOC and VOC 

constituents exceeding screening criteria were evaluated TPH analytical data are presented in 

Appendix U. 

4.2.6 Screenina= of Data 

Table 4-4 presents the soil and water generic screening levels. Generic screening levels were 

used to screen the data for the purpose of defining the nature and extent of contamination. 
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Screening levels provide a practical and achievable method of determining when extent of 

contamination has been adequately defmed. The screening of data is solely for definition of the 

nature and extent of contamination during the RFI. Screening levels used for nature and extent 

defmition do not represent site-specific corrective action objectives, replace the site-specific risk 

assessment, or indicate the need for corrective measures. 

4.2.6.1 Soil Screening Criteria 

Contaminants in soil samples were screened against generic soil screening levels (SSLs) as 

established in Soil Screening Guidance (USEPA, 1996). SSLs are risk-based concentrations that 

combine exposure assumptions and toxicity data. Generic SSLs are based on several default 

assumptions that are protective of human health for most site conditions. As stated in the Soil 

Screening Guidance, ''where contaminant concentrations equal or exceed SSLs, further study or 

investigation, but not necessarily cleanup, is warranted." The Soil Screening Guidance accepts 

the use of generic SSLs for RCRA investigations to defme the nature and extent of 

contamination . 

SSLs are available for ingestion, inhalation, and migration to groundwater. For this Facility, 

SSLs established for migration to groundwater were selected. Migration to groundwater is 

applicable for soil contamination at the SWMUs at this Facility, because the majority are in non

operational areas and are not occupied by workers. SSLs for soil ingestion and dust inhalation 

were considered for the evaluation of SWMUs with surface soil contamination which are located 

within current operation areas (SWMUs 8/11, 25, 26 and 27). However, using ingestion and/or 

inhalation SSLs was rejected for the following reasons: 1) SWMUs 25 and 27 contamination is 

located under concrete flooring or asphalt, 2) SWMUs 8 and 11 contamination is cadmium and 

lead, of which the migration to groundwater SSLs are equal to or less than SSLs for ingestion 

and inhalation, and 3) SWMU 26 detections were limited to barium, cadmium, and chromium of 

which the migration to groundwater SSLs are less than SSLs for ingestion and inhalation. 

Generic SSLs for migration to groundwater are provided in the guidance using a default dilution 

attenuation factor (DAF) of20 (20 DAF SSL). The DAF accounts for natural processes (dilution 
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and attenuation) that reduce contaminant concentrations in the subswface. USEPA selected the 

default DAF factor of 20 to reflect a contaminant's threat to groundwater resources (e.g., 

receptor points) as it is transported through an aquifer. The 20 DAF is applicable to this Facility 

based on its industrial setting and locations of receptor points in relation to the SWMUs. 

For organic constituents in soil, definition of the extent of contamination was evaluated by 

screening the data to the generic 20 DAF SSL. For metallic parameters in soil, defmition of the 

extent was also evaluated by screening the data to the 20 DAF SSL. Chromium screening was 

based upon its speciation in the environment (trivalent, hexavalent, and total). Data from slag 

samples indicated that slag has minimal hexavalent chromium at 1.44 milligram per kilogram 

(mg/Kg) or less as compared to total chromium (3,540 mg!Kg). This indicates that trivalent 

chromium is the predominant chromium species in slag. Since slag was widely used as fill and 

construction material at the Facility, the calculated 95% UTL for total chromium {3,540 mg!Kg) 

was used for screening total chromium results. An exception was made for SWMU 12 which 

contained petroleum refining wastes unique to that SWMU. For SWMU 12, the 20 DAF SSLs 

for trivalent and hexavalent chromium were used to screen the data. Since the migration of 

trivalent chromium to groundwater is not significant at any concentration, there is no established 

20 DAF SSL for trivalent chromium. The hexavalent chromium 20 DAF SSL is 38 mg/Kg. 

4.2.6.2 Groundwater Screening Criteria 

Even though water from the site is not used for either drinking water or process water, maximum 

contaminant levels (MCLs) established in Drinking Water Regulations and Health Advisories 

(USEP A, 1998) were selected as a conservative measure for groundwater screening purposes. 

Definition of the extent of contamination was evaluated by screening the groundwater data to 

MCLs. 

4.3 DATA PRESENTATION 

Analytical data are presented throughout Chapters 5.0 through 24.0 in analytical results data 

tables, on figures, and in the nature and extent of contamination discussions. Supporting 

analytical result tables and figures for each chapter are found at the end of the chapter following 
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the text. In Chapters 5.0 through 24.0, duplicate samples collected during the RFI are provided 

on the analytical result data tables and included in the discussions regarding sampling activities 

and the nature and extent of contamination for an area. 

A summary of chemical samples collected during the RFI is provided in the first table of each of 

Chapters 5.0 through 24.0. These investigation activity summary tables provide the sample 

locations and number of samples with depth (including duplicate samples), the associated RFI 

phase, and chemical analysis performed. Following the summary tables in each chapter are the 

analytical result data tables. Analytical result data tables in most cases have been condensed to 

show only the actual compounds detected in one or more of the samples listed on a table. In 

addition, the total concentrations for detected VOCs and/or SVOCs are provided on the tables. 

Qualifiers (B, F, J, J*, etc.) associated with individual detections were not carried through on the 

total concentrations. 

Figures are provided in Chapters 5.0 through 24.0 to show the sampling locations for the area. In 

addition, each chapter contains figures that present results for the constituent of interest at the 

SWMUorAOC. 

The nature and extent of contamination is described for each area in its respective text (Chapters 

5.0 through 24.0). Provided in each chapter is a general description of the area, the scope ofRFI 

activities completed, a discussion of the nature and extent of contamination, and a summary of 

the results of the risk evaluation as presented in Appendices X and Y. At the end of each 

chapter, a summary section is provided to summarize the overall findings for the area. 

***** 
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• 
Analysis Preparation Method 
Type Water Soli 

ORGANIC ANALYSIS 
Volatiles - -

Semivolatiles SW846-3520B SW846-3550A 

09/01/1999 K:larmcorfilwcilrfirptllables\Tbi4_1.XLS 

Ta~4-1 
RFI Analytical Methods 

Armco Kansas City Facility 

Analytical 

Method 

SW846-8260 1 , 1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dichloroethene 

1 ,2-Dichloropropane 

2-Butanone 

2-Chloroethylvinyl ether 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

SW846-8270 1 ,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3' -Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl-phenyl ether 

4-Chloro-3-methylphenol 

• 
Parameters 

Benzene m,p-Xylene 

Bromodichloromethane Methyl chloride 

Bromoform Methylene chloride 

Bromo methane o-Xylene 

Carbon disulfide Styrene 

Carbon tetrachloride T etrachloroethene 

Chlorobenzene Toluene 

Chloroethane trans-1 ,2-Dichloroethene 

Chloroform trans-1 ,3-Dichloropropene 

cis-1 ,2-Dichloroethene Trichloroethane 

cis-1 ,3-Dichloropropene Vinyl acetate 

Dibromochloromethane Vinyl chloride 

Ethylbenzene 

4-Chloroaniline Di-n-octylphthalate 

4-Chlorophenyl-phenyl ether Dibenzo(a,h)anthracene 

4-Methylphenol Dibenzofuran 

4-Nitroaniline Diethyl phthalate 

4-Nitrophenol Dimethyl phthalate 

Acenaphthene Fluoranthene 

Acenaphthylene Fluorene 

Anthracene Hexachlorobenzene 

Benzo(a)anthracene Hexachlorobutadiene 

Benzo(a)pyrene Hexachlorocyclopentadiene 

Benzo(b )fluoranthene Hexachloroethane 

Benzo(g,h,i)perylene lndeno(1 ,2,3-cd)pyrene 

Benzo(k)fluoranthene lsophorone 

Benzoic acid N-Nitroso-di-n-propylamine 

Benzyl alcohol N-Nitrosodiphenylamine 

Bis(2-chloroethoxy)methane Napthalene 

Bis(2-chloroethyl)ether Nitrobenzene 

Bis(2-chloroisopropyl)ether Pentachlorophenol 

Bis(2-ethylhexyl)phthalate Phenanthrene 

Butylbenzylphthalate Phenol 

Chrysene Pyrene 

Di-n-butylphthalate 
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Analysis Preparation Method 
Type Water Soil 

Polynuclear SW846-3520B SW846-3550A 

Aromatic 

Hydrocarbons 

Skinner's - -
Volatiles 

Skinner's SW846-35208 SW846-3550A 

Semivolatiles 

Total - -
Petroleum SW846-3550 SW846-3520 

Hydrocarbons 

INORGANIC ANALYSIS 
Metals SW846-3010 SW846-3050 

SW846-3010 SW846-3050 

SW846-3010 SW846-3050 

SW846-3010 SW846-3050 

SW846-3010 SW846-3050 

- -
SW846-3010 SW846-3050 

SW846-7470 SW846-7471 

SW846-3010 SW846-3050 

SW846-3010 SW846-3050 

MISCELLANEOUS ANALYSIS 
pH - -

09101/1999 K:larmcorfi\wcilrfirpt\lablesllbi4_1.XLS 

Ta~4-1 
RFI Analytical Methods 

Armco Kansas City Facility 

Analytical 

Method 

SW846-8270 Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

SW846-8260 1 ,2-Dibromomethane 

1 ,2-Dichloroethane 

1 ,4-Dioxane 

2-Butanone 

SW846-8270 1-Methylnaphthalene 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

4-Nitrophenol 

7, 12-Dimethylbenz(a)anthracene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

SW846-8015M TPH (volatile) 

SW846-8015M TPH (extractable) 

SW846-6010 Arsenic 

SW846-6010 Barium 

SW846-6010 Cadmium 

SW846-6010 Chromium (total) 

SW846-6010 Chromium (Ill) 

SW846-7196 Hexavalent Chromium 

SW846-6010 Lead 

SW846-7470n471 Mercury 

SW846-6010 Selenium 

SW846-6010 Silver 

SW846-9040/9045 pH 

• 
Parameters 

Benzo(g,h,i)perylene lndeno( 1 ,2,3-cd)pyrene 
Benzo(k)fluoranthene Napthalene 

Chrysene Phenanthrene 

Dibenzo(a,h)anthracene Pyrene 

Fluoranthene 

Fluorene 

Benzene Ethylbenzene 

Carbon disulfide Styrene 
Chlorobenzene Toluene 

Chloroform Xylenes (total) 

Butylbenzylphthalate Methylchrysene 

Chrysene Methylphenols 

Di-n-butylphthalate Napthalene 

Di-n-octylphthalate Phenanthrene 

Dibenz(a,h)acridine Phenol 

Dibenzo(a,h)anthracene Pyrene 

Dichlorobenzene& Pyridine 

Diethyl phthalate Quinoline 

Dimethyl phthalate Thiophenol (Benzenthiol) 

Fluoranthene 

lndene 

TPH as Gasoline 

Diesel Fuel Motor Oil 
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• 
Analysis I Preparation Method 
Type Water Soli 1 
PHYSICAL ANALYSIS 
Soil - -
Properties - -

- -
- -
- -

NATURAL ATTENUATION PARAMETERS 
Water Quality - -

--- ···- - - - L.__ __ 

Notes: 

• Table 4-1 
RFI Analytical Methods 

Armco Kansas City Facility 

Analytical 
Method 

ASTM 0421/0422 Sieve/Hydrometer 
ASTM 04318 Atterberg Limits 

ASTM 02216 Mod. Moisture Content 

SW846-9081 Cation Exchange Capacity 

SW846-9060 Total Organic Carbon 

field probe pH 
field probe Dissolved oxygen 

field probe Oxidation-reduction potential 

fieldHach Ferrous iron 
RSK 175 Methane, ethane, and ethene 

SM-23208 Alkalinity 

SW846-9056 Chloride 

SW846-9056 Nitrate 

SW846-9056 Nitrite as Nitrogen 

SW846-9056 Sulfate 

SW846-9030B Sulfide 

SW846-9060M Total Organic Carbon __ 

ASTM = Methods prefaced by "ASTM" are from the American Society for Testing and Materials 

RSK = Methods prefaced by "RSK" are from USEPA's Robert S. Kerr Environmental Research Center 

Parameters 

SM = Methods prefaced by "SM-" are from Standard Methods for the Examination of Water and Wastewater (APHA, 1992) 

SW846 = Methods prefaced by "SW846-" are from Test Methods for Evaluating Solid Waste (USEPA, 1997) 
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I Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: · 

_ Laboratort_ ~_IJ_!llber:_~ 

~tals, Total ~--~ ~-- 1 I_UN~"!~ _j_~ 
Arsenic, Total mg/Kg 
Barium, Total mg/Kg 
Cadmium, Total mg/Kg 
Chromium, Hexavalent mg/Kg 
Chromium, Total mg/Kg 
Lead, Total l mg/Kg 
Mercury, Total mg/Kg 
Selenium, Total mg/Kg 
Silver, Total ~~~-. mg/Kg , 

SL 1/SR1 
4/25/97 

0 
1 

D97 -5144-21 

9.08 
248 

2.15 
1.44 

1,500 
65.3 
0.129 
0.644 
3.74 

D 
J* 
u 

J* I 

~j 

• 
Table 4-2 

Slag Sample Results 
Armco Kansas City Facility 

~~~~~:/ ~~-r-~~~~~1-~--- -~~~~~~1 --,--

0 I 0 0 
1 I 1 1 

D97-5144-22 D97-5144-23 D97-5144-24 
--- ··- -- . --- - ----~-- -~ t---

-~-- -·-------- -- ---·--·---c---- - -~-~ .. ·-·-
2.99 D 6.77 D 8.3 D 

354 J* 245 J* 216 J* 
2.09 u 2.09 u 2.09 u 
0.1 u 0.1 u 0.1 u 

1,290 J* 1,280 J* 1,330 J* 
28.8 J* 47.6 J* 45.2 J* 
0.126 u 0.125 u 0.126 u 
0.628 u 2.6 0.628 u 
2.46 3.12 2.73 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetacted by the laboratory 
D - Diluted Sample NA - Not Analyzed ND - Not Detected 

05-19-1999 

• 
SL5/SR1 SL6/SR1 SL7/SR1 
12/21/98 12/21/98 12/21/98 

0 0 0 
1 1 1 

36888.01 36888.02 36888.03 

7.5 5.8 4 
206 162 274 

4.2 3.7 4.4 
0.72 0.32 0.32 

3,630 1,250 2,410 
8 24.7 23.4 
0.033 u 0.035 u 0.036 u 

11.8 5.4 7.7 
1.6 1.2 1.3 

J*- Qualified as estimated in the QC evaluation 
u•- Qualified as undetacted in the QC evaluation 
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LEGEND: 

• 

Metals, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Tota 
Chromium, Hex 
Chromium, Tot 
Lead, Total 
Mercury, Total 

I
. Selenium, Tota 

Silver,_,-ota!_ ~ 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

05-19-1999 

• 
Table 4-2 

Slag Sample Results 
Armco Kansas City Facility 

• 
~~ -~~----~~--~~--~-

- ·-- -------

Sample Point: \ SL8/SR1 SL9/SR1 SL10/SR1 

Date Sampled: 12/21/98 12/21/98 12/21/98 

Sample Depth From: 0 0 0 

Sample Depth To: 1 1 1 

Laboratory Number: 36888.04 36888.05 36888.06 --
- -----~r- i.JNirs- --~----~------

mg/Kg 5.2 15.4 5.8 
mg/Kg 310 218 201 
mg/Kg 5.4 8.4 4.8 

0.33 0.28 u 0.32 mg/Kg 
mg/Kg 2,600 1,770 1,690 

22.8 51.6 mg/Kg 
mg/Kg 0.037 u 0.036 u 

8.2 3 mg/Kg 
__ n1PI<~L __ _ 1.'! _ ___ J.__ _____ ~_u __ '--

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted Sample 

59.6 
0.035 u 
4.2 
1.1 

J• - Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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Table 4-3 
Calculated 95% UTL 

Concentrations for Slag 
Samples 

Armco Kansas City Facility 

95% UTL Value 
Parameter {mg/Kg) 

Arsenic, Total 14 

Barium, Total 352 

Cadmium, Total 8.4 

Chromium, Hexavalent 1.44 

Chromium, Total 3540 

Lead, Total 73.6 

Mercury, Total 0.0365 

Selenium, Total 12 

Silver, Total 3.9 

Notes: 

1. The 95% upper tolerance limit (UTL) was 
statistically determined from 1 0 slag samples. 
The 95% UTL is a statistical interval that is 
designed to capture 95% of a population (its 
coverage) with a specified confidence. 

2. Calculation methodologies were taken from 
Determination of Background Concentrations of 
lnorganics in Soils and Sediments at Hazardous 
Waste Sites (USEPA, 1995), and Statistical 
Analysis of Ground-Water Monitoring Data at 
RCRA Facilities, Interim Final Guidance (USEPA, 
1989) . 
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Table 4-4 
Screening Levels for Soil and Water Used to Define the Nature and 

Extent of Contamination 
Armco Kansas City Facility 

Soil Water 

20DAFSSL MCL 

Metals (mglkg) (mg/L) 

Arsenic 29 0.05 

Barium 1600 2 

Cadmium B 0.005 

Chromium, Hexavalent 38 seeTotaiCr 

Chromium, Trivalent none• see Total Cr 

Chromium, Total 3540b 0.1 

Lead 400 0.015 

Mercury 2 0.002 

Selenium 5 0.05 

Silver 34 NG 

Volatiles (Jig/kg) (Jig/L) 

Acetone (2-Propanone) 16000 NL 

Benzene 30 5 

Bromodichloromethane 600 100180 

Bromoform (Tribromomethane) BOO 100180 

Bromomethane {Methyl bromide) 200 NG 

Carbon Disulfide 32000 NL 

Carbon Tetrachloride 70 5 
Chlorobenzene (Monochlorobenzene) 1000 100 

Chloroethane {Monochloroethane, Ethyl Chloride) NL NG 

Chloroform 600 100180 

Chloromethane {Methyl chloride) NL NG 

2-Chloroethyl Vinyl Ether NL NL 

Dibromoc:hloromethane 400 100180 

1, 1-Dichloroethane 23000 NL 

1 ,2-Dichloroethane (EDC) 20 5 

1, 1-Dichloroethene {1, 1-Dichloroethylene) 60 7 

1 ,2-Dichloroethene {total) see cis-/trans- see cis-/trans-

cis-1 ,2-Dichloroethene 400 70 

trans-1 ,2-Dichloroethene 700 100 

1 ,2-Dichloropropane 30 5 

cis-1 ,3-Dichloropropene 4 NG 

trans-1 ,3-Dichloropropene 4 NG 

Ethylbenzene 13000 700 

2-Hexanone {Methyl Butyl Ketone) NL NL 

Methylene Chloride 20 5 
Methyl Ethyl Ketone {2-Butanone) NL NG 

4-Methyi-2-Pentanone (Hexone, MIBK) NL NL 

Styrene 4000 100 

1,1 ,2,2-Tetrachloroethane 3 NG 

T etrachloroethene 60 5 

Toluene 12000 1000 

1,1, 1-Trichloroethane 2000 200 

1,1 ,2-Trichloroethane 20 5 

Trichloroethene 60 5 

Vinyl Acetate 170000 NL 

Vinyl Chloride 10 2 

Xylene (total) see o-, m-, p- 10000 

m-Xylene 210000 see total Xylene 

o-Xylene 190000 see total Xylene 

p-Xylene 200000 see total Xylene 
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Table 4-4 
Screening Levels for Soil and Water Used to Define the Nature and 

Extent of Contamination 
Armco Kansas City Facility 

Soli Water 

20DAFSSL MCL 

Skinner's Volatiles (pglkg) (IJg/L) 

Benzene 30 5 
Carbon Disulfide 32000 NL 

Chlorobenzene (Monochlorobenzene) 1000 100 

Chloroform 600 100180 

1 ,2-Dichloroethane 20 5 
1 ,4-Dioxane NL NG 

Ethyl benzene 13000 700 

Ethylene Dibromide (1,2) NL 0.05 

Methyl Bhyl Ketone (2-Butanone) NL NG 

Styrene 4000 100 

Toluene 12000 1000 

Xylene (total) see o-, m-, p- 10000 

m-Xylene 210000 see total Xylene 

o-Xylene 190000 see total Xylene 

p-Xylene 200000 see total Xylene 

Semlvolatiles (mglkg) (IJg/L) 

Acenaphthene 570 NG 

Acenaphthylene NL NL 

Anthracene 12000 NG 

Benzo(a)anthracene (Benz(a)anthracene) 2 NG 

Benzo(b)fluoranthene 5 NG 

Benzo(k)fluoranthene 49 NG 

Benzo(g,h,i)perylene NL NG 

Benzo(a)pyrene 8 0.2 

Benzoic Acid 400 NL 

Benzyl alcohol NL NL 

4-Bromophenyl phenyl ether NL NL 

Butyl benzyl phthalate 930 NG 

4-ChloroaniHne (p-Chloroaniline) 0.7 NL 

bis(2-Chloroethoxy)methane NL NL 

bis(2-Chloroethyl)ether 0.0004 NL 

bis(2-Chloroisopropyl)ether NL NG 

bis(2-ethylhexyl)phthalate 3600 6 
4-Chloro-3-methylphenol NL NL 

2-Chloronaphthalene NL NL 

2-Chlorophenol 4 NG 

4-Chlorophenyl phenyl ether NL NL 

Chrysene 160 NG 

Dibenzo(a,h)anthracene 2 NL 

Dibenzofuran NL NL 

Di-n-butyl phthalate 2300 NL 

1 ,2-Dichlorobenzene ( ortho-dichlorobenzene) 17 600 

1 ,3-Dichlorobenzene (meta-dichlorobenzene) NL NL 

1 ,4-Dichlorobenzene (para-dichlorobenzene) 2 75 
3,3'-Dichlorobenzidine 0.007 NL 

2,4-Dichlorophenol 1 NG 

Diethyl phthalate 410 NG 

2,4-Dimethylphenol 9 NL 

Dimethylphthalate NL NG 

4,6-Dinitro-2-methylphenol NL NL 

2,4-Dinitrophenol 0.3 NL 
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Table 4-4 
Screening Levels for Soil and Water Used to Define the Nature and 

Extent of Contamination 
Armco Kansas City Facility 

Soil Water 

20DAFSSL MCL 

Semivolatlles (continued) (mglkg) (IJg/L) 

2,4-Dinitrotoluene 0.0008 NG 

2,6-Dinitrotoluene 0.0007 NG 

Oi-n-octylphthalate 10000 NL 

Fluoranthene 4300 NL 

Fluorene 560 NG 

Hexachlorobenzene 2 1 

Hexachlorobutadiene 2 NG 

Hexachlorocyclopentadiene 400 50 

Hexachloroethane 0.5 NG 

lndeno( 1 ,2,3-cd)pyrene 14 NG 

lsophorone 0.5 NG 

2-Methylnaphthalene NL NL 

2-Methylphenol (a-Cresol) 15 NL 

4-Methylphenol (p-Cresol) NL NL 

Naphthalene 84 NG 

2-Nitroaniline NL NL 

3-Nitroaniline NL NL 

4-Nitroaniline NL NL 

Nitrobenzene 0.1 NL 

2-Nitrophenol NL NL 

4-Nitrophenol NL NG 

N-Nitroso-di-n-propylamine 0.00005 NL 

N-Nitrosodiphenylamine 1 NL 

Pentachlorophenol 0.03 1 

Phenanthrene NL NG 

Phenol 100 NG 

Pyrene 4200 NG 

1 ,2,4-Trichlorobenzene 5 70 
2,4,5-Trichlorophenol 270 NL 

2,4,6-Trichlorophenol 0.2 NG 

Skinner's Semivolatlles (mglkg) (IJg/L) 

Benzenethiol NL NL 

Cresols (Methylphenols, as 2-methylphenol)) 15 NL 

2,4-Dimethylphenol 9 NL 

2,4-Dinitrophenol 0.3 NL 

4-Nitrophenol NL NG 

Phenol 100 NG 

Anthracene 12000 NG 

Benzo(a)anthracene 2 NG 

Benzo(b)fluoranthene 5 NG 

Benzo(k)fluoranthene 49 NG 

Benzo(a)pyrene 8 0.2 
Bis(2-ethylhexyl)phthalate 3600 6 
Butyl benzyl phthalate 930 NG 

Chrysene 160 NG 

Dibenz(a,j)acridine NL NL 

Dibenz(a,h)anthracene 2 NL 

Dichlorobenzenes (listed individually under SVOCs) 2-17 7~600 

Diethyl phthalate 470 NG 

7, 12-Dimethylbenz(a)anthracene NL NL 

Dimethyl phthalate NL NG 

Di-n-butyl phthalate 2300 NG 
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Table 4-4 
Screening Levels for Soil and Water Used to Define the Nature and 

Extent of Contamination 
Armco Kansas City Facility 

Soil 

20DAFSSL 

Skinner's Semivolatlles (continued) (mglkg) 

Di-n-octyl phthalate 10000 

Fluoranthene 4300 
lndene NL 

Methyl chrysene NL 

1-Methylnaphthalene NL 

Naphthalene 84 
Phenanthrene NL 

Pyrene 4200 

Pyridine NL 

Quinoline NL 

Notes: 
• = For trivalent chromium, chemical-specific properties are such that the migration to groundwater 

pathway is not of concern at any soil concentration. 

Water 

MCL 

(IJg/L) 

NL 

NL 

NL 

NL 

NL 

NG 

NG 

NG 

NL 

NL 

b = Total Chromium SSL is derived from the 95% UTL calculations for slag samples (see Subection 4.2.3) 

and Table 4-3. 

OAF = Dilution Attenuation Factor 

MCL = Maximum Contaminant Level 

NG = Compound listed in Guidance Document, but MCL was not given. 

NL = Compound not listed in Guidance Document 

SSL = Soil Screening Level 

Sources 

Soil Screening Guidance: Technical Background Document 

USEPA. April1996. Office of Emergency And Remedial Response. 

Drinking Water Regulations and Health Advisories 

USEPA. September 1998. Office of Water . 
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SWMU2 
OLD BLUE RIVER ''W' LANDFILL 

(ARMCO PROPERTY) 



• 5.0 SWMU 2- OLD BLUE RIVER "W" LANDFILL 

• 

5.1 SWMU BACKGROUND 

5.1.1 Description of SWMU 

The Old Blue River "W'' Landfill (SWMU 2), located on Armco property (see Figure 1-2), is a 

closed landfill previously utilized to manage emission control dust and solid waste. The SWMU 

was created in the summer of 1965 as part of the rechannelization work on the Old Blue River. 

A portion of the old riverbed, which is in the shape of a "W'', was used to dispose of emission 

control dust generated in the No. 1 and No. 2 Melt Shop electric arc furnaces. In addition, 

general plant and office trash was also disposed of in this SWMU. This SWMU is estimated to 

contain approximately 185,000 cubic yards of material. 

The SWMU, which covers an area of approximately 15 acres, was operated until 1980 when 

Armco began managing their emission control dust in the RCRA landfill. Following the 

completion of the disposal activities, the SWMU 2 landfill was closed through construction of a 

soil cap (approximately three feet of compacted soil) and a vegetative cover. The soil cover and 

vegetative stand remain in good condition. 

This site has been classified as a Class III Site on the Missouri Registry of Confirmed 

Abandoned or Uncontrolled Sites. Class III is defined as "does not present a significant threat to 

public health or the environment- action may be deferred." 

Based on the types of materials handled at SWMU 2, the primary constituents of potential 

concern were lead and cadmium associated with emission control dust. 

5.1.2 Release Potential 

There are no records of any spills or releases associated with this SWMU. Currently there is 

• limited potential for release due to the nature of the material contained in the landfill and the soil 
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cap and vegetative cover which have been constructed over the SWMU. Potential media of 

concern include subsurface soil and groundwater. 

5.2 SCOPE OF ACTIVITIES COMPLETED 

Potential impact to the environment at this SWMU was assessed through the collection of 

groundwater samples. Table 5-1 presents a summary of the investigation activities for SWMU 2. 

Figure 5-1 depicts the sampling locations. 

Groundwater samples were collected from nine direct-push borings (Borings 02B01 through 

02B09), field filtered, and analyzed for dissolved lead and cadmium during RFI Phase 1. To 

further defme the extent of dissolved lead, groundwater was sampled and analyzed for dissolved 

lead from an additional nine direct-push borings (Boring 02B04A and 02B10 through 02B17) 

during RFI Phase 2. Due to odors encountered during conductivity probing in the SWMU 2 

area, VOCs were also analyzed for the Phase 2 RFI groundwater samples. In addition, SVOCs 

were analyzed for the groundwater sample collected from Boring 02B 16 . 

5.3 NATURE AND EXTENT OF CONTAMINATION IN GROUNDWATER 

Table 5-2 presents the analytical results for SWMU 2. The following subsections summarize the 

nature and extent of groundwater contamination by analysis type for SWMU 2. 

5.3.1 Dissolved Metals 

Figure 5-2 presents the dissolved lead and cadmium results for SWMU 2. 

Dissolved cadmium was not detected in the groundwater samples. Since no detections of 

dissolved cadmium occurred, its groundwater screening MCL was not exceeded. As shown on 

Figure 5-2, the extent of dissolved cadmium in groundwater was adequately characterized at 

SWMU2 . 
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Dissolved lead was detected in 11 of the 18 groundwater samples, and exceeded the groundwater 

screening MCL of0.015 milligrams per liter (mg/L} in seven of the groundwater samples. Table 

5-3 presents the groundwater results that exceeded screening levels at SWMU 2. As shown, 

dissolved lead concentrations above the MCLs were located primarily in the central and eastern 

portions of the SWMU. The groundwater sample from Boring 02B04 contained an anomalously 

high concentration of dissolved lead at 18.1 mg!L. To confirm this detection, Boring 02B04A 

was installed Its dissolved lead concentration was 0.116 mg/L. However, groundwater in this 

boring was encountered at a shallower depth (at 4 feet bgs) than is typically encountered for the 

saturated zone (typically between 15 to 20 feet bgs}, and Boring 02B04A appears to have been a 

perched groundwater occurrence. With these exceptions, remaining dissolved lead detections 

above the MCL, ranged up to 0.069 mg/L. Two of these detections (at Borings 02B16 and 

02B 1 7) also appeared to have been perched groundwater occurrences. 

As shown on Figure 5-2, the extent of dissolved lead was adequately characterized to the south 

(upgradient), west, and east of SWMU 2. Dissolved lead concentrations in the surrounding 

borings ranged from non-detect to 0.012 mg!L . 

Accessibility problems limited sampling downgradient (i.e. on the north side of the Levee) of 

Boring 02Bl7, whose dissolved lead concentration of 0.0337 mg/L exceeded the groundwater 

screening MCL. Access to the north side of the levee was feasible on the west end of SWMU 2 

in the area north ofSWMU 4. Groundwater samples collected in that area (as part of the SWMU 

4 investigation activities; see Chapter 7.0) did not show dissolved lead detections. 

5.3.2 VOCs 

Figure 5-3 presents the total VOC groundwater results for SWMU 2. 

During RFI Phase 2, odors were encountered during conductivity probing in the SWMU 2 area. 

Therefore, groundwater samples were collected for VOC analysis from all nine RFI Phase 2 

direct-push borings . 
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VOCs were not detected at three of the nine locations (Borings 02B10, 02B13, and 02B14) 

where samples were collected in the main aquifer at 20 to 24 feet bgs. VOCs were also not 

detected in the sample collected at Boring 02B17; however, the results for this sample were 

rejected during the QC evaluation due to a possible low-bias for the VOC data (as indicated on 

Table 5-2 by the "R" qualifier) (see Appendix W for the RFI Phase 2 Quality Control Evaluation 

Report). 

VOCs were detected at concentrations below the groundwater screening MCLs at locations 

02Bll and 02B12 where samples were collected in the saturated zone at 18 to 22 feet bgs. 

Trans-1,2-dichloroethene (trans-1,2-DCE) was detected at an estimated concentration of 2.6 IT 

micrograms per liter (J.Lg/L) at location 02B11; however, trans-1,2-DCE was also detected in the 

trip blank, which indicates possible sample contamination. 1,1-Dichloroethene (1,1-DCE) was 

detected at an estimated concentration of 3.78 J J.Lg/L at location 02B12. No other VOCs were 

detected in groundwater samples collected from Borings 02B11 and 02B12. 

Samples from Borings 02B04A, 02B15, and 02B16 were collected from the apparent perched 

groundwater occurrences at depths ranging from 3 to 8 feet bgs. At each of these locations, one 

or more of the detected VOCs exceeded the groundwater screening MCLs. These exceedences 

are presented in Table 5-3. Total VOC concentrations in these three borings were 784.3, 413.2, 

and 26,240 J.Lg/L, respectively. 

The groundwater sample from Boring 02B04A contained the only detections of 

1,1-dichloroethane (1,1-DCA) (52.7 J.Lg/L), acetone (26.8 J J.Lg/L), and benzene (5.79 J.Lg/L) at 

SWMU 2, and the benzene detection exceeded its groundwater screening MCL of 5 J.Lg/L. 

Methylene chloride (33.7 J.Lg/L) was only detected at Boring 02B15, and its concentration 

exceeded the 5 J.Lg/L groundwater screening MCL. Toluene was detected in the samples 

collected from Borings 02B15 (9.77 J.Lg/L) and 02B04A (118 J.Lg/L), and did not exceed 

screening levels. Ethylbenzene was detected in samples from all three borings at concentrations 

ranging from 61.4 to 4,140 J.Lg/L. Only the sample from 02B 16 exceeded the ethyl benzene 

groundwater screening MCL (700 J.Lg/L). Xylenes {m,p-xylene and/or o-xylene) were detected 
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in samples from all three borings at concentrations ranging from 87.3 Jlg/L to 16,700 Jlg/L. Only 

the sample from 02B16 exceeded the xylene (total) groundwater screening MCL (10,000 Jlg/L). 

The nature and extent of VOC detections were adequately characterized to the south 

(upgradient), west, and east of SWMU 2. Physical accessibility problems limited sampling in 

the area downgradient of02B15 (i.e. north of the levee). All VOC exceedences of groundwater 

screening MCLs were limited to the apparent perched groundwater. No exceedences of the VOC 

groundwater screening MCLs were noted in the saturated zone groundwater samples. 

5.3.3 SVOCs 

During RFI Phase 2, odors were encountered during conductivity probing in the SWMU 2 area. 

Therefore, a groundwater sample was collected for SVOC analysis from the first boring installed 

at SWMU 2 during RFI Phase 2 (Boring 02B16). The sample from the boring was collected 

from the apparent perched groundwater occurrence at 3 to 7 feet bgs. 2,4-Dimethylphenol (67 

DJ Jlg/L) and isophorone (52 DJ Jlg/L) were the only SVOCs detected. No groundwater MCLs 

exist for either of these compounds. No additional SVOC samples were subsequently collected 

atSWMU2. 

5.4 FATE AND TRANSPORT POTENTIAL 

Potential migration pathways for SWMU 2, as summarized in Table 3-1, include subsurface (soil 

transfer to groundwater and groundwater transport) and air (volatilization). A soil cap with 

vegetative cover is constructed over SWMU 2 that limits storm water runoff contacting landfill 

materials and prevents landfill materials from becoming airborne. Therefore, storm water runoff, 

surface water transport, and airborne dust transport are not considered pathways for constituent 

migration at SWMU 2. 

The nature and extent of contamination at S WMU 2 was assessed through the collection of 

groundwater samples. Dissolved lead and VOCs were detected in the groundwater beneath 

S WMU 2, suggesting that vertical migration from soil to water may have occurred The 

tendency for metals to strongly adsorb to soil and the presence of the soil cap constructed over 

the SWMU that minimizes storm water infiltration should limit the potential for release from the 
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landfill. Several of the dissolved lead detections and all ofthe VOC detections at concentrations 

above MCLs occurred in perched groundwater samples (Borings 02B04A, 02Bl5, 02Bl6, and 

02B 17) encountered at shallow depths (0 to 8 feet bgs; approximate elevations ranging from 729 

to 732 feet above MSL). The saturated zone at SWMU 2 is typically encountered at approximate 

elevations ranging from 711 to 719 feet above MSL. S WMU 2 is located approximately 600 to 

700 feet south of the Blue River. Groundwater is expected to flow toward the Blue River in a 

north-northeast direction. VOCs, given their chemical and physical characteristics, are expected 

to degrade and/or volatilize as they move in the direction of groundwater flow. Metals, given 

their strong adsorption to soil, are not expected to migrate significantly with groundwater 

movement. 

VOCs in the subsurface may partition to the gas phase and may migrate to the air pathway. 

Given the nature of the landfill cap (soil material), the potential for vapor migration through this 

cap is decreased and the air pathway is not expected to be a significant route for constituent 

migration . 

5.5 RISK EVALUATION 

A risk evaluation for the Facility was conducted (see Appendices X andY). The following 

subsections provide a summary of specific risk evaluation conducted for SWMU 2. 

5.5.1 Human Health Evaluation 

Groundwater samples from perched water zones, as opposed to the saturated zone, were not 

considered part of the groundwater for purposes of the human health risk assessment (HHRA). 

Although lead was identified as a chemical of potential concern (COPC) in groundwater at 

SWMU 2, there were no completed exposure pathways. Therefore, further human health risk 

evaluation was not performed . 
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5.5.2 Ecoloeical Evaluation 

Since SWMU 2 is a capped landfill, no significant ecological exposure pathways were 

completed Therefore, an ecological risk evaluation was not conducted for SWMU 2. 

5.6 SUMMARY 

SWMU 2, located in the eastern portion of the Facility, is a closed landfill previously utilized to 

manage emission control dust and solid waste. It covers an area of approximately 15 acres. 

Groundwater samples were collected around the SWMU for dissolved cadmium, dissolved lead, 

VOC, and/or SVOC analyses. As shown on Figures 5-2 and 5-3, the horizontal extent of 

groundwater contamination at SWMU 2 was adequately defmed by sampling locations around 

the perimeter of the area. 

Dissolved cadmium was not detected at any of the sampling locations. Dissolved lead was 

detected below the 0.015 mg/L groundwater screening MCL in 11 of the 18 groundwater 

samples and primarily surrounded dissolved lead detections above the MCL. Four of the seven 

samples with concentrations above the MCL were collected from encountered perched 

groundwater. Dissolved lead concentrations from the saturated zone samples ranged up to 0.069 

mg/L (not including the one detection at 18.1 mg/L that is an apparent anomaly). 

VOCs were detected in five out of nine groundwater samples, but only three samples had one or 

more VOC detections that exceeded screening levels. One detection each of benzene (5.79 

!lg/L), ethylbenzene (4,140D !lg/L), total xylenes (22,100 !lg/L), and methylene chloride (33.7 

!lg/L) exceeded groundwater screening MCLs (5, 700, 10,000, and 5 !lg/L, respectively). All 

VOC exceedences occurred in perched groundwater samples, and samples from the saturated 

zone contained either non-detections or detections ofVOCs at concentrations below groundwater 

screening MCLs. SVOC analysis was performed on one groundwater sample and only one 

detection each of 2,4-dimethylphenol and isophorone occurred (no MCLs exist for these 

compounds) . 
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Potential migration pathways at SWMU 2 include soil transfer to groundwater, groundwater 

transport, and volatilization to the air. The potential for both soil transfer to groundwater and 

volatilization to air is limited due to the soil cap and vegetative cover constructed over the 

landfill that limits infiltration of storm water through the landfill and contact with landfill 

contents. Based on the data, soil transfer to groundwater may have occurred due to the presence 

ofVOCs and dissolved lead in the groundwater at SWMU 2. SWMU 2 is located approximately 

600 to 700 feet south of the Blue River, and groundwater is expected to flow in a north-northeast 

direction toward the Blue River. VOCs are expected to degrade as they migrate in the direction 

of groundwater flow. However, VOCs were primarily detected in groundwater samples 

collected from the perched groundwater, and VOCs were either not-detected or detected in 

concentrations below MCLs in groundwater samples collected from the saturated zone. 

Dissolved lead in groundwater is not expected to migrate significantly with groundwater given 

its strong soil adsorption properties. Several of the higher concentrations of dissolved lead 

(above the MCL) were also from samples collected from the encountered perched groundwater. 

A risk evaluation was conducted for SWMU 2. For the human health evaluation, lead in 

groundwater was identified as a COPC. There were no completed exposure pathways; therefore, 

further human health risk evaluation was not performed There were no significant ecological 

exposure pathways completed; therefore, an ecological risk evaluation was not conducted. 

***** 
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Table 5-1 
SWMU 2 Investigation Activities 

Armco Kansas City Facility 

Sample Location Depth of 

Sample Date 

Point Designator (ft) Collected 

DIRECT-PUSH GROUNDWATER SAMPLES 

02801 DW1 16-18 3/17/97 

02802 DW1 17-19 3/17/97 

DW1D 17-19 3117/97 

02803 DW1 17-19 3/18/97 

02804 DW1 16-18 3/18/97 

02804A DW1 4-8 5/15/98 

02805 DW1 16-18 3/18/97 

02806 DW1 16-18 3/18/97 

02807 DW1 15-17 3/18/97 

DW1MS 15-17 3118/97 

DW1MSD 15-17 3/18/97 

02808 DW1 13-15 3/18/97 

02809 DW1 18-20 3/18/97 

02810 DW1 20-24 5/15/98 

02811 DW1 18-22 5/15/98 

02812 DW1 18-22 5/15/98 

DW1MS 18-22 5/15/98 

DW1MSD 18-22 5/15/98 

02813 DW1 20-24 5/15/98 

DW1D 20-24 5/15/98 

02814 DW1 20-24 5/15/98 

02815 DW1 4-8 5/15/98 

02816 DW1 3-7 517/98 

02817 DW1 0-3 5/15/98 

Notes: 

ft = feet 

SVOC = Semivolatile Organic Compounds 

VOC = Volatile Organic Compounds 

6/10199 K:\anncorfi\wci\rfirptllables\Tb105_1.xls 

Chemical Analysis 
RFI Dissolved 

Phase Lead I Cadmium I VOC svoc 

1 X X 
1 X X 
1 X X 
1 X X 
1 X X 
2 X X 
1 X X 
1 X X 
1 X X 
1 X X 
1 X X 
1 X X 
1 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X 
2 X X X 
2 X X 

LabiD 

Comments Number 

D97-3254-1 

D97-3254-2 

Field Duplicate D97-3254-3 

D97-3254-4 

D97-3254-5 

D98-3702-11 

D97-3254-6 

D97-3254-7 

D97-3254-8 

Matrix Spike D97-3254-9 

Matrix Spike Duplicate D97 -3254-10 

D97 -3254-11 

D97 -3254-12 

D98-3702-1 0 

D98-3702-2 

D98-3702-3 

Matrix Spike D98-3702-4 

Matrix Spike Duplicate D98-3702-5 

D98-3702-6 

Field Duplicate D98-3702-7 

D98-3702-8 

D98-3702-9 

D98-3498-1 

D98-3702-12 
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Table 5-2 

SWMU 2 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

,-------"---~-"-"-- ------------"" _________ " "- "-" "" ___ ----" -" " ----------·-- -·--- --- -"~--" "-

Sample Point: 02B01/0W1 02B02/DW1 02B02/DW1D 02B03/DW1 
Date Sampled: 03/17/1997 03/17/1997 03/17/1997 03/18/1997 

Sample Depth From: 16 17 17 17 
Sample Depth To: 18 19 19 19 

Laboratory Number: D97-3254-1 D97-3254-2 097-3254-3 D97-3254-4 
Sample Type: Duplicate 

Volatiles ------ --- -- - - r -UNITS -- ------ '""- --

1, 1-Dichloroethane - ... r . .;.n_-- f-- NA NA NA NA 
1, 1-Dichloroethene ug/L NA NA NA NA 
Acetone ug/L NA NA NA NA 
Benzene ug/L NA NA NA NA 
Ethylbenzene ' ug/L I NA NA NA NA 
m,p-Xylene ug/L NA NA NA NA 
Methylene chloride ug/L NA NA NA NA 
a-Xylene ug/L NA NA NA NA 
Toluene ug/L NA NA NA NA 

r--!!-ans-1 ,2-Dichloroethene ug/L f----NA NA 
1--

NA NA 
Total Detected VOCs UNITS-

Total Volatiles ug/L NA NA NA NA 
Semivolatiles UNITS 
2,4-Dimethylphenol ug/L NA NA NA NA 
lsophorone ug/L NA NA NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles ug/L NA NA NA NA 
Metals, Dissolved UNITS 
Lead, Dissolved 

-:-- ----
mg/L 0.012 0.003 u 0.003 u 0.029 

~ -----·------------------ --- -- " ""-·-·-"-------L--."-- - --- ----- " ______ " ___ '---

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA- Not Analyzed ND - Not Detected 

04-20-1999 

02B04/DW1 02B04AIOW1 02B05/0W1 
03/18/1997 05/15/1998 03/18/1997 

16 4 16 
18 8 18 

D97-3254-5 D98-3702-11 097-3254-6 

NA 52.7 NA 
NA 5 u NA 
NA 26.8 J NA 
NA 5.79 NA 
NA 123 NA 
NA 291 NA 
NA 5 u NA 
NA 167 NA 
NA 118 NA 
NA 5 u NA 

NA 784.29 ' NA 

NA NA . ,:: ,,. NA 
•• 

NA NA ' NA 

NA NA NA 

18.1 0.116 0.003 u 

J*- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• 
sample Point: ·r 

Date Sampled: · 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 

Volatiles UNITS i 

• 
Table 5-2 

SWMU 2 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

02B06/DW1 
03/18/1997 

16 
18 

097-3254-7 

I 

02B07/DW1 
03/18/1997 

15 
17 

097-3254-8 

--1 - -

l 02B08/DW1 
. 03/18/1997 

13 
15 

097-3254-11 

02B09/DW1 
03/18/1997 

18 
20 

097-3254-12 

-~-- ----- --------- ·-·--
02B10/DW1 
05/15/1998 

20 
24 

098-3702-10 

02B11/DW1 
05/15/1998 

18 
22 

098-3702-2 

• 
02B12/DW1 
05/15/1998 

18 
22 

098-3702-3 

f-:--:-:::-,---,---,------:----------+------ -·-··--·----r----------------
1 , 1-Dichloroethane ug/L NA NA NA NA 5 U 5 U 5 U 
1, 1-Dichloroethene ug/L NA NA NA NA 5 U 5 U 5 U 
Acetone ug/L NA NA NA NA 100 U 100 U 100 U 
Benzene ug/L NA NA NA NA 5 U 5 U 5 U 
Ethylbenzene ug/L NA NA NA NA 5 U 5 U 5 U 
m,p-Xylene ug/L NA NA NA NA 5 U 5 U 5 U 
Methylene chloride ug/L NA NA NA NA 5 U 5 U 5 U 
o-Xylene ug/L NA NA NA NA 5 U 5 U 5 U 
Toluene ug/L NA NA NA NA 5 U 5 U 5 U 
trans-1 ,2-Dichloroethene ug/L NA NA NA NA 5 U 2.6 JT 5 U 
Total Detected VOCs UNITS 

~~i~------- ------ --dJ~tfs- --~~---=t-1~-=------~ ____ NA ----~[\ NA NO 2.6 NO 

2,4-Dimethylphenol ug/L --r---NA-- NA NA NA NA NA NA 
lsophorone ___ ug/L __ f'!A_ ________ NA NA NA NA NA NA 
Total Detected SVOCs UNITS 

Metals, Dissolved I UNITS 
+- ·-NA-----=r--~---:J __ -=NA I NA I NA I NA I NA . I Total Semi-Volatiles I ug/L 

Lead, Dissolved LJ:!l_g/L 0.047 _L__ 0.003 J.:!__L_ _0.069 I 0.003 I 0.005 u I 0.005 u I 0.0032 J I 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
ND - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J*- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 

Page 2 of 3 



• • • 
Table 5-2 

SWMU 2 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

-~-~-~~----,-------~~-~---------~---~ --~~-----~----- ----- --
Sample Point: 02B12/DW1 02B13/DW1 02B13/DW1D 02B14/DW1 

Date Sampled: 05/15/1998 05/15/1998 05/15/1998 05/15/1998 
Sample Depth From: 18 20 20 20 

Sample Depth To: 22 24 24 24 
Laboratory Number: D98-3702-3R2 098-3702-6 098-3702-7 098-3702-8 

Sample Type: Duplicate 

--~----

-~~nalysis 
Volatiles UNITS 
1 , 1-Dichloroethane ug/L 5 u 5 u 5 u 5 u 
1, 1-Dichloroethene ug/L 3.78 J 5 u 5 u 5 u 
Acetone ug/L 100 u 100 u 100 u 100 u 
Benzene ug/L 

I 
5 u i 5 u 5 u 5 u 

Ethylbenzene ug/L 5 u 5 u 5 u 5 u 
m,p-Xylene ug/L 5 u i 5 u 5 u 5 u 
Methylene chloride ug/L 5 u 5 u 5 u 5 u 
a-Xylene ug/L 5 u 5 u 5 u 5 u 
Toluene ug/L 5 u 5 u 5 u 5 u 
trans-1 ,2-Dichloroethene 

-~ -~~-- 5 u --- 5 ____ 1.!__~ 5 u -- 5 u 
··-----~-~--------- --- ~----

Total Detected VOCs UNITS 
Total Volatiles ug/L 3.78 NO NO NO 

--
Semivolatiles UNITS 
2,4-Dimethylphenol ug/L NA NA NA NA 
lsophorone ug/L NA NA NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles ug/L NA NA NA NA 
Metals, Dissolved UNITS 
Lead, Dissolved mg/L NA 0.005 U 0.005 u 0.005 u 

--------~ --- ------·--·------- -------

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D - Diluted for Analysis NA- Not Analyzed NO - Not Detected 

04-20-1999 

02B15/DW1 02B16/DW1 02B17/DW1 
05/15/1998 05/07/1998 05/15/1998 

4 3 0 
8 7 3 

098-3702-9 098-3498-1 098-3702-12 

5 u 1,250 DU 10 OUR 
5 u 1,250 DU 10 OUR 

100 u 25,000 DU 200 OUR 
5 u 1,250 DU 10 OUR 

61.4 4,140 D 10 OUR 
221 16,700 D 10 OUR 
33.7 1,250 DU 10 OUR 
87.3 5,400 D 10 OUR 

9.77 1,250 DU 10 OUR 
5 u 1,250 DU 10 OUR 

413.17 26,240 NO 

NA 67 DJ NA 
NA 52 DJ NA 

NA 119 NA 

0.009 0.0197 0.0337 

J* ·Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 

Page 3 of 3 

I 

I 



• 

• 

• 

Table 5-3 
SWMU 2 Groundwater Results Exceeding Screening Limits 

Armco Kansas City Facility 

Parameter 

Volatiles 

Benzene 

Ethylbenzene 

Methylene chloride 

m,p-Xylene 

o-Xylene 

Metals, Dissolved 

Lead, Dissolved 

Sample with 

MCL MCL Exceedence 

(~L) 

5 02804A I DW1 

700 02816 I DW1 

5 02815 I DW1 

10000 02816 I DW1 

(total xylenes) 

(mg/L) 

0.015 02803 I DW1 

D2804 I DW1 

02804A I DW1 

02806 I DW1 

02808 I DW1 

02816 I DW1 

02817 I DW1 

Notes: 

D = Sample was diluted prior to analysis. 

ft =feet 

MCL = Maximum Contaminant Level 

09/01/1999 K:\armc:orfilwci\rfirpt\lables\Tbl05_3.xls 

Sample Sample 

Depth (ft) Result 

,.,giL) 

4-8 5.79 

3-7 4140 D 

4-8 33.7 

3-7 16700 D 

5400 D 

(mg/L) 

17-19 0.029 

16-18 18.1 

4-8 0.116 

16-18 0.047 

13-15 0.069 

3-7 0.0197 

0-3 0.0337 
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VOC GROUNDWATER DETECTIONS ABOVE MCLs 

MCL SAMPLE 
PAAAMETER (u /U SAMPLE RESULT (u /U 

BENZENE 5 02804A/DW1 5.79 
ETHYLBENZENE 700 02816/DW1 4140 D 
METHYLENE CHLORIDE 5 02815/DW1 33.7 
M,P-XYLENE 100oo· 02816/DW1 16700 D 
0-XYLENE 02816/DW1 5400 D 

• MCL IS FOR TOT AI.. XYLENES 
QUALIFIER NOTES: 

D = DILUTED SAMPLE 

NOTES: 

1. DIRECT -PUSH GROUNDWATER SAMPLES 
COLLECTED DURING RFI PHASE 1 (1997> 
AND PHASE 2 (1998). 

2. VOC RESULTS FOR LOCATION 02B17 
WERE QUALIFIED AS UNUSABLE <R> DURING _,~ ' 
THE QC EVALUATION DUE TO A POSSIBLE 4'/,. 
LOW-BIAS IN THE RESULTS. ,. 

3. SEE SWMU 2 DATA RESULTS TABLES FOR 
ADDITIONAL SAMPLE INFORMATION. 
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SWMU3 
SOUTH OF BAR FAB LANDFILL 

(ARMCO PROPERTY) 
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6.0 SWMU 3- SOUTH OF BAR FAB LANDFILL 

6.1 SWMU BACKGROUND 

6.1.1 Description ofSWMU 

The South of Bar Fab Landfill (SWMU 3) is located partially on Armco property (see Figure 

1-2) and partially on property owned by the City of Kansas City, Missouri. SWMU 3 is a closed 

landfill previously utilized to manage emission control dust and various solid waste. The 

SWMU became operational in 1962 when baghouses were installed to collect emission control 

dust generated in the No. 1 Melt Shop electric arc furnaces. 

SWMU 3, which covers an area of just over 1 acre, was operated until 1965 when Armco began 

managing their emission control dust in the Old Blue River "W'' Landfill (SWMU 2). In 1980, 

the South of Bar Fab Landfill (SWMU 3) was closed through construction of a soil cap 

{approximately three feet of compacted soil) and a vegetative cover. A portion of the area in the 

general vicinity of the SWMU, including a portion of the landfill itself, was deeded to the City in 

1983 for completion of channel work on the adjacent Blue River. In 1988, Armco became aware 

that the cap had been disturbed during additional channel improvements. The cap was 

subsequently upgraded on the western portion of the landfill to a concrete cover, which was also 

extended across a drainage culvert located along the northern edge of the landfill. Detailed 

information concerning the concrete capping activities was provided in Appendix BB to the 

Permit Application (BMcD, 1987). 

An investigation was conducted by Rem cor in September 1988 to define the limits of the landfill 

and characterize the landfill wastes. The investigation indicated that the landfill consists of 

emission control dust, mill scale, and inert construction debris. The landfill was found to 

encompass approximately 44,000 square feet and with a maximum thickness of 17 feet. Total 

volume of the landfill was estimated to be approximately 14,000 cubic yards (Remcor, 1988). 

Analytical metals data for soil samples collected during this investigation were provided in 

• Appendix A ofthe RFI Workplan (BMWCI, 1996a). 

armcorfi\wci\rfirpt\text\rfi06.doc 6-1 9/14/99 
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In the spring of 1998, modifications were made in the SWMU 3 area as Armco constructed a 

paved access road over the top of the closed landfill. The pavement was placed over the existing 

ground surface, and no subsurface excavations were conducted. Armco notified USEP A of these 

modifications in a letter dated January 21, 1998, and USEPA and MDNR acknowledged the 

modifications in a letter dated January 29, 1998. 

Based on the types of materials handled at SWMU 3 and previous sampling and analyses 

activities conducted by Remcor, the primary constituents of potential concern were lead and 

cadmium associated with emission control dust. 

6.1.2 Release Potential 

There are no records of any spills or releases associated with SWMU 3. Currently there is 

limited potential for release due to the nature of the material contained in the landfill and the 

soil/concrete cap that covers the SWMU. Potential media of concern include subsurface soil and 

groundwater . 

6.2 SCOPE OF ACTIVITIES COMPLETED 

Potential impact to the environment at this SWMU was evaluated through the collection of 

groundwater samples. Table 6-1 presents a summary of the investigation activities for SWMU 3. 

Figure 6-1 depicts the sampling locations. 

Groundwater samples were collected from six direct-push boring locations (Borings 03B01 

through 03B05, and 03B08) around the perimeter ofSWMU 3 as specified in the RFI Workplan. 

Two additional Borings (Boring 03B06 and 03B07) were advanced until direct-push refusal was 

encountered, but these Borings remained dry and no groundwater sample could be collected. 

Samples were collected from the upper 10 feet of the water table (from 16 to 30 feet bgs). 

Samples were field filtered and analyzed for dissolved cadmium and lead 

anncorfi\wci\rfirpt\text\rfi06.doc 6-2 9/14/99 
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6.3 NATURE AND EXTENT OF DISSOLVED METALS CONTAMINATION IN 

GROUNDWATER 

Table 6-2 and Figure 6-2 present the analytical results for SWMU 3. Dissolved cadmium was 

not detected in the groundwater samples. Since no detections of dissolved cadmium occurred, its 

groundwater screening MCL (0.005 mg!L) was not exceeded. Dissolved lead was detected in 

four of the six samples, and concentrations ranged from 0.005 mg!L to 0.012 mg/L. None ofthe 

groundwater sample results exceeded the MCL for lead (0.015 mg!L). As shown on Figure 6-2, 

the nature and extent for dissolved cadmium and lead in groundwater was adequately 

characterized at S WMU 3. 

6.4 FATE AND TRANSPORT POTENTIAL 

Potential migration pathways for SWMU 3, as summarized in Table 3-1, include subsurface 

pathways (soil transfer to groundwater and groundwater transport). A soil cap with vegetative 

cover is constructed over SWMU 3 that limits storm water runoff contacting landfill materials 

and prevents landfill materials from becoming airborne. In addition, a portion of SWMU 3 is 

paved with asphalt. Therefore, storm water runoff, surface water transport, and airborne dust 

transport are not considered pathways for contaminant migration at SWMU 3. 

The nature and extent of contamination at SWMU 3 was assessed through the collection of 

groundwater samples. Limited detections of dissolved lead occurred at low concentrations 

(below the MCL ). Metals such as lead have a limited potential to migrate from soil to 

groundwater. This, in conjunction with the asphalt and soil cap constructed over the SWMU that 

minimizes storm water infiltration, limits the potential for release from the landfill. Based on 

these factors, contaminant migration via soil transfer to groundwater and groundwater transport 

is not expected for S WMU 3. 

6.5 RISK EVALUATION 

A risk evaluation for the Facility was conducted (see Appendices X and Y). The following 

subsections provide a summary of specific risk evaluation conducted for SWMU 3 . 

anncorfi\wci\rftrpt\text\rfi06.doc 6-3 9/14/99 



• 6.5.1 Human Health Evaluation 

Since no chemicals were detected at concentrations exceeding risk screening levels, further 

human health risk evaluation was not conducted for SWMU 3. 

6.5.2 Ecoloeical Evaluation 

Due to lack of sustainable habitat, ecological receptors are not expected to be affected at SWMU 

3. Therefore, an ecological risk evaluation was not conducted for SWMU 3. 

6.6 SUMMARY 

SWMU 3, located in the western portion of the Facility, is a closed landfill previously utilized to 

manage emission control dust and various solid waste. It covers an approximate area of just over 

1 acre. Groundwater samples were collected around the SWMU. Groundwater samples were 

collected from around the SWMU for dissolved cadmium and lead analyses. 

• As shown on Figure 6-2, SWMU 3 was adequately characterized by the analytical data collected 

Dissolved cadmium was not detected. Dissolved lead was detected in four of the six samples, 

and all detections were below the groundwater screening MCL (0.015 mg/L). 

• 

Potential migration pathways at SWMU 3 include soil transfer to groundwater and groundwater 

transport. The potential for soil transfer to groundwater is limited due to the asphalt and soil cap 

with vegetative cover constructed over the landfill. Based on the groundwater data collected at 

SWMU 3, it does not appear that soil transfer to groundwater has occurred. Therefore, 

contaminant migration via soil transfer to groundwater and groundwater transport is not expected 

forSWMU 3. 

A risk evaluation was conducted for SWMU 3. For the human health evaluation, no COPCs 

were identified. Therefore, further human health risk evaluation was not performed. Due to lack 

of sustainable habitat for ecological receptors, an ecological risk evaluation was not conducted . 

***** 

armcorfi\wci\rfupt\textlrfi06.doc 6-4 9/14/99 



• 

• 

• 

Sample Location 

Point Designator 

Table 6-1 
SWMU 3 Investigation Activities 

Armco Kansas City Facility 

Depth of Chemical Analysis 

Sample Date RFI Dissolved 

(ft) Collected Phase Lead Cadmium Comments 

DIRECT -PUSH GROUNDWATER SAMPLES 1 

03801 DW1 28-30 3/20/97 1 X X 

03802 DW1 16-18 3/20/97 1 X X 

03803 DW1 16-18 3/20/97 1 X X Sampled orj 
03804 DW1 26-28 3120/97 1 X X 

DW1MS 26-28 3/20/97 1 X X 

DW1MSD 26-28 3/20/97 1 X X 

03805 DW1 27-29 3120/97 1 X X Sampled Dry3 

03808 DW1 18-20 3/20/97 1 X X 

DW1D 18-20 3/20/97 1 X X 

Notes: 
ft = feet 

LabiD 

Number 

D97-3397-1 

097-3397-2 

097-3397-3 

097-3397-5 

097-3397-7 

097-3397-8 

097-3397-6 

097-3397-9 

097-3397-4 

1 =Boring 03806 and 03807 were advanced on 3/20/97. These borings were advanced until direct-push 
refusal was encountered, but remained dry and no groundwater samples could be collected. 

2 = 500 ml water was planned for collection, only 300 ml could be collected. 
3 = 500 ml water was planned for collection, only 350 ml could be collected . 

6110199 K:\armc:orfilwCIVfirptltables\Tbl06 _1.xls Page 1 of1 
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Table 6-2 

SWMU 3 Phase 1 Direct-Push Groundwater Results 
Armco Kansas City Facility 

~-------~---------- --

- · sample F>oir1!: 1 - o3so1/ow1 --o3sri2tow1 -· T -o3so3tDw1 03B04/DW1 
Date Sampled: 03/20/1997 03/20/1997 03/20/1997 03/20/1997 

Sample Depth From: 28 16 16 26 
Sample Depth To: 30 18 18 28 

Laboratory Number: D97-3397-1 D97-3397-2 D97-3397-3 D97-3397-5 
Sample Type: 

Metals, Dissolved UNITS 
Cadmium, Dissolved mg/L 0.005 u 0.005 u 0.005 u 0.005 u 
Lead, Dissolved mg/L 0.005 0.006 0.003 u 0.003 u 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 

NA- Not Analyzed NO - Not Detected 

04-20-1999 

03B05/DW1 03B08/DW1 03B08/DW1D 
03/20/1997 03/20/1997 03/20/1997 

27 18 18 
29 20 20 

D97-3397-6 D97-3397-9 D97-3397-4 
Duplicate 

0.005 u 0.005 u 0.005 u 
0.012 0.005 0.008 

J• - Qualified as estimated in the QC evaluation 
u• -Qualified as undetected in the QC evaluation 
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• 7.0 SWMU 4- 1987 WASTE PILE 

• 

• 

7.1 SWMU BACKGROUND 

7.1.1 Description of SWMU 

The 1987 Waste Pile (SWMU 4), located on Annco property (see Figure 1-2), consisted of a pile 

of emission control dust. This waste pile was discovered in 1987 near the Old Blue River "W'' 

Landfill (SWMU 2). The estimated quantity of emission control dust in the waste pile was 

14,000 cubic yards. It is not known how long the pile was in existence. In 1988, the waste pile 

was transported off site for reclamation and manifested as emission control dust. No visible 

evidence of the waste pile now remains. The original defined SWMU area was approximately 

1.5 acres in size. 

Based on the types of materials placed at SWMU 4, the primary constituents of potential concern 

were lead and cadmium associated with emission control dust. 

7.1.2 Release Potential 

Due to the nature and placement of waste material at this SWMU, the primary release potential 

was to the surrounding surface soil or subsurface soil. 

7.2 SCOPE OF ACTIVITIES COMPLETED 

Potential impact to the environment at this SWMU was evaluated through the collection of 

surface soil, subsurface soil, and groundwater samples. Table 7-1 presents a summary of the 

investigation activities for SWMU 4, and Figure 7-1 presents the sampling locations. 

Composite surface soil samples were collected from four grids (Grids 04001 through 04004) 

during RFI Phase 1. The RFI Workplan indicated that 10 surface soil sampling locations were 

originally planned at SWMU 4. Based on information obtained during Phase 1 concerning the 

actual SWMU location, grid locations were moved approximately 600 feet east of the locations 
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shown in the RFI Workplan. The SWMU boundary presented on Figures 7-1 through 7-3 

reflects this adjustment. Surface soil samples were composites of five aliquot locations from 

within each grid Samples were collected from two depth intervals (0 to 0.5 feet and 0.5 to 1 feet 

bgs ), and analyzed for cadmium and lead. 

Based on the composite surface soil sample results, six direct-push borings were completed at 

SWMU 4 during RFI Phase 1. Borings were installed at the center of each grid location (Borings 

04B01 through 04B04) and in the surrounding area to the east (Boring 04B05) and west (Boring 

04B06). Between one to four subsurface soil samples were collected from each boring at various 

depth intervals (to depths of 4 to 8 feet bgs) and were analyzed for cadmium and lead. 

During RFI Phase 2, XRF screening was used to aid in characterization of soil samples (both 

surface and subsurface soil) in the field to more thoroughly define the extent of lead. Once the 

XRF screening indicated that the extent of lead had been defined, samples were sent to the 

analytical laboratory for confirmatory analysis. Selected samples from the contaminated areas 

were also sent to the analytical laboratory for confirmatory analysis and to assist in the definition 

of the vertical extent of lead and cadmium. 

Discrete surface soil samples were collected from 44 locations (04D01 through 04D44) to the 

south and west of SWMU 4 during RFI Phase 2. These samples were all collected from 0 to 0.5 

feet bgs. All samples were initially screened for lead using XRF spectroscopy, and 29 of these 

samples were subsequently sent to the analytical laboratory for confirmatory analysis of 

cadmium and lead. In addition, two of these samples (Samples 04D27 and 04D37) were 

analyzed for pH to provide soil chemistry information for the SWMU 4 area. 

To further define the horizontal and vertical extent of cadmium and lead in the subsurface soils, 

an additional 36 direct-push borings (Borings 04B07, 04B08, 04Bll through 04B23, and 04B30 

through 04B50) were completed at SWMU 4 during RFI Phase 2. Between one to eight 

subsurface soil samples were collected from each boring in one foot depth intervals, for a total of 

142 samples collected from the subsurface soil borings. An attempt was made to install the 

• borings to a total depth of 8 feet bgs; however, direct-push refusal encountered at many locations 
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limited the total sampling depth feasible. All samples were initially screened for lead using XR.F 

spectroscopy, and 90 of the samples were subsequently sent to the analytical laboratory for 

confirmatory analysis of cadmium and lead. In addition, I 0 of the samples collected from 

Borings 04B42A, 04B43, and 04B48 were analyzed for pH to obtain soil chemistry information. 

Due to odors encountered at Boring 04B42A, VOCs were analyzed for the sample collected from 

5 to 6 feet bgs. 

Direct-push groundwater samples were collected from three direct-push borings (Borings 04B02, 

04B05, and 04B06) during RFI Phase I. Groundwater was encountered at this SWMU during 

RFI Phase I ranging from approximately 3 to 8 feet bgs. Groundwater samples were collected 

and analyzed for dissolved cadmium and lead, SVOCs, and TPH. The sample from Boring 

04B02 was also analyzed for VOCs due to odors and sheen present during sampling. It is 

assumed that groundwater encountered at these shallow depths was collected from an 

intermittent "perched" groundwater layer in the area. This is based on the varying depths and 

inconsistent nature of encountering very shallow groundwater when sampling within this small 

area. As previously described in Chapter 2.0, the saturated zone in the eastern portion of the 

Facility on the south side of the Levee is typically encountered at about 15 to 20 feet bgs. 

To further define the horizontal extent of lead in groundwater, an additional 13 direct-push 

groundwater samples were collected during RFI Phase 2. Eight of these direct-push groundwater 

samples were collected from borings located in the area south of the Levee (Borings 04B08, 

04Bl0, 04B12, 04B14, 04Bl6, 04Bl8, 04B20, and 04B21) and five were collected from borings 

located north of the Levee (Borings 04B24 through 04B28). During the RFI Phase 2 sampling 

event, groundwater was first encountered at depths ranging from 9 to I 7 feet bgs north of the 

Levee and from 15 to 21 feet bgs south of the Levee. All RFI Phase 2 groundwater samples 

were analyzed for dissolved lead. 

It appears that slag was placed as fill in this area to raise the railroad spur lines above the level of 

the floodplain. Due to this slag, multiple direct-push refusals were encountered during borehole 

installation and subsurface soil sampling activities. Below the fill material, black silty clays, 

• which are characteristic of fine grain alluvial deposits, were encountered 
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7.3 NATURE AND EXTENT OF CONTAMINATION IN SOIL 

Tables 7-2 through 7-4 present the soil results for SWMU 4. Figure 7-2 summarizes the 

cadmium and lead analytical results for SWMU 4. 

7.3.1 Metals and pH 

Two discrete surface soil (see Table 7-3) and 10 direct-push soil samples (see Table 7-4) were 

analyzed for pH. Values ranged from neutral pH 7.4 to basic pH 10.8. No notable trends in pH 

values were found with varying depth or location. 

Cadmium and lead results for SWMU 4 are presented on Figure 7-2. 

Cadmium was detected in 129 of the 142 surface soil and subsurface soil samples. Cadmium 

concentrations were below the 20 DAF SSL (8 mg/Kg) in approximately 50 percent of the 

samples sent to the analytical laboratory. Cadmium concentrations exceeded the 20 DAF SSL (8 

mg/Kg) for 72 samples and are presented in Table 7-5. The number of cadmium detections, 

number of 20 DAF SSL exceedences, and highest cadmium concentrations are summarized 

below by depth interval. 

Analytical Laboratory Cadmium Results for SWMU 4 by Depth 

Number of Highest Second Highest 

Depth Number of Number of 20 OAF SSL Detection Detection 

{ft) Samples Detections Exceedences mg/Kg Location mg/Kg Location 

0-1 53 48 30 5440 04009 321 D 04027 

1-2 25 23 13 330 04804 156 D 04840 
2-3 16 15 8 323 D 04845 267 D 04843 
3-4 16 I4 8 681 D 04836 4580 04816 

4-5 8 7 6 429 04804 3040 04842A 
5-6 9 9 4 241 D 04842A 17.4 D 04841 
6-7 6 5 I 37.7 04803 1.49 OJ 0484I 

7-8 7 6 2 328 04804 77.4 04803 

8-9 I 1 0 3.49 OJ 04842A 

9-10 1 I 0 0.5 J 04842A 
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Lead was detected in all of the soil samples at SWMU 4. Lead concentrations were below the 20 

DAF SSL ( 400 mg!Kg) in approximately 50 percent of the samples sent to the analytical 

laboratory. Lead concentrations exceeded the 20 DAF SSL (400 mg/Kg) for 70 of the 142 soil 

samples and are presented in Table 7-5. The number oflead detections, number of 20 DAF SSL 

exceedences, and highest lead concentrations are summarized below by depth interval. 

Analytical Laboratory Lead Results for SWMU 4 by Depth 

Number of Highest Second Highest 

Depth Number of Number of 20 OAF SSL Detection Detection 

(ft) Samples Detections Exceedences mg!Kg Location mg!Kg Location 

0-1 53 53 27 20700 D 04009 12300 D 04002 
1-2 25 25 14 13500 04804 6730 DFJ* 04845 
2-3 16 16 8 13400 DFJ* 04845 12600 DFJ* 04843 
3-4 16 16 9 31500 DJ* 04836 18400 D 04816 
4-5 8 8 6 18800 04804 13400 DJ* 04842A 
5-6 9 9 3 13800 D 04842A 806 DJ* 04841 
6-7 6 6 1 1700 04803 105 DJ* 04841 
7-8 7 7 2 16700 04804 2970 04803 
8-9 1 1 0 209 DJ* 04842A 
9-10 1 1 0 39.1 J* 04842A 

As is apparent on Figure 7-2, the size of the SWMU 4 area increased to the south and west of the 

initial SWMU definition during the course of the investigation. Samples exceeding the 20 DAF 

SSLs were located throughout the entire area sampled, and ranged in depth from at ground 

surface to 7.5 feet bgs. The horizontal extent of cadmium and lead was well defmed by the soil 

samples collected around the perimeter of the area sampled. Based upon the expanded scope of 

the investigation, the horizontal extent of cadmium and lead extended to SWMU 2 to the south, 

and was defined by the gravel road along the west and the Levee to the north. The eastern extent 

of cadmium and lead was defined approximately 200 feet east of the original SWMU boundary. 

The horizontal extent was confirmed by the results of soil samples located around the perimeter, 

which were below 20 DAF SSLs. 

Throughout the sampling area, the vertical extent of cadmium and lead varied, and was typically 

defined between depths of 2 to 6 feet bgs. Borings 04B40A through 04B45 were installed to 

depths between 6 to 10 feet bgs. The deeper samples within these borings (between 6 to 10 feet 
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bgs) defmed the vertical extent of contamination for the sampling area, typically having 

concentrations of lead and cadmium below the 20 DAF SSLs. 

7.3.2 VOCs 

Table 7-4 presents the direct-push soil results for SWMU 4 and contains the VOC results. Due 

to odors encountered at Boring 04B42A during RFI Phase 2 sampling, VOCs were analyzed for 

the sample collected from the 5 to 6 feet bgs sampling depth (Sample 04B42AIDP6). 

Chlorinated VOCs ( 1,1, 1-TCA, chi oro benzene, and tetrachloroethene (PCE) ), ethyl benzene, 

m,p-xylene, o-xylene, 2-butanone (also known as methyl ethyl ketone), and styrene were 

detected at concentrations ranging from 2.31 J J.lg/Kg for 1,1,1-TCA to 30.3 J* J.lg/Kg for m,p

xylene. None of these VOC concentrations exceeded their respective 20 DAF SSLs. Since no 

other samples exhibited odors or elevated PID readings, no further soil samples were collected 

for VOC analysis. It was concluded that the nature and extent of VOCs in soil was adequately 

characterized at SWMU 4 . 

7.4 NATURE AND EXTENT OF CONTAMINATION IN GROUNDWATER 

Table 7-6 presents the direct-push groundwater results for SWMU 4. Figure 7-3 summarizes the 

dissolved cadmium and lead analytical results for SWMU 4. 

7.4.1 Dissolved Metals and pH 

One groundwater sample was analyzed for pH during RFI Phase 1. The pH for Sample 

04B02/DW1 was 11.4, which indicates a basic condition at this location. 

Three groundwater samples were collected during RFI Phase 1 and analyzed for dissolved 

cadmium (see Figure 7-3). Dissolved cadmium was only detected in the eastern sample 

(04B06/DW1) at an estimated concentration of0.0025 J mg/L. Since this concentration did not 

exceed the groundwater screening MCL (0.005 mg/L) and no other cadmium detections were 

noted, it was concluded that the nature and extent of dissolved cadmium was adequately 

• characterized at SWMU 4. 
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During RFI Phases 1 and 2, 16 groundwater samples were collected and analyzed for dissolved 

lead. As shown in Figure 7-3, dissolved lead concentrations ranged from 0.0062 mg/L to 0.158 

mg/L. Table 7-7 indicates those groundwater samples (04B02/DW1, 04B05/DW1 and 

04B06/DW1) with dissolved lead concentrations exceeding the groundwater screening MCL 

(0.015 mg/L). These three exceedences were from samples collected from the "perched" 

intermittent groundwater layer encountered during Phase 1 in the central portion of the SWMU. 

The horizontal and vertical extent of dissolved lead in groundwater was defined in all directions 

based on the Phase 2 groundwater samples. 

7.4.2 VOCs 

Due to odors and sheen encountered during sampling at Boring 04B02, a groundwater sample 

(04B02/DW1) was collected and analyzed for VOCs. No VOCs were detected in this sample. 

Since no other groundwater samples exhibited elevated PID readings, no further groundwater 

samples were collected for VOC analysis. Therefore, the nature and extent of VOCs in 

groundwater was adequately characterized at SWMU 4 . 

7.4.3 SVOCs 

Due to odors and sheen encountered on the groundwater during RFI Phase 1 sampling, 

groundwater samples were collected from three direct-push locations (Borings 04B02, 04B05, 

and 04B06) and analyzed for SVOCs. These borings were all located in a small area just south 

of the Levee. Phenolic SVOCs (2,4-dimethylphenol, 2-methylphenol, phenol, and 4-

methylphenol) were detected in Sample 04B02/DW1 (located in the center of the area) at 

concentrations ranging from 5.5 J J.lg/L (2-methylphenol) to 65.1 J.lg/L (2,4-dimethylphenol). 

None of the detected SVOC results had applicable groundwater screening MCLs. SVOCs were 

not detected in the groundwater samples collected from peripheral Borings 04B05 and 04B06. 

Therefore, the nature and extent of SVOCs in groundwater was adequately characterized at 

SWMU4 . 
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7.5 FATE AND TRANSPORT POTENTIAL 

Potential migration pathways for SWMU 4, as summarized in Table 3-1, include subsurface 

pathways (soil transfer to groundwater and groundwater transport), the surface pathway (storm 

water runoff), and the air pathway (airborne dust). 

The nature and extent of contamination at SWMU 4 was assessed through the collection of 

surface soil, subsurface soil, and groundwater samples. Lead and cadmium concentrations in soil 

throughout SWMU 4 exceeded 20 DAF SSLs (based on soil migration to groundwater) to depths 

up to 7.5 feet bgs (approximate deepest elevation 723 feet above MSL). Therefore, soil transfer 

to groundwater could occur. The tendency for metals to strongly adsorb to soil and the slightly 

basic to basic soil pH values (7.5 to 10.8) at SWMU 4 typically limit the potential for metals to 

migrate in soil. 

Dissolved lead in groundwater was detected at concentrations above the MCLin a few samples 

collected from perched groundwater (Borings 04B02, 04B05, and 04B06) encountered at 

shallow depths above the saturated zone (between 2 to 7.5 feet bgs; approximate elevations 

ranging from 723 to 729 feet above MSL). However, the groundwater samples that surrounded 

these perched samples were collected from the saturated zone (typically encountered at 

approximate elevations ranging from 708 to 717 feet above MSL), and dissolved lead was either 

not detected or detected at concentrations below the MCLin these samples. SWMU 4 is located 

approximately 250 to 300 feet south of the Blue River. Groundwater is expected to flow toward 

the Blue River in a north-northeast direction. Based on the limited detections in the saturated 

zone groundwater samples and the tendency for metals to adsorb to soil rather than migrate with 

groundwater flow, groundwater transport is not expected to be significant for SWMU 4. 

Surface cover material at SWMU 4 is primarily slag fill. Storm water runoff at SWMU 4 ponds 

and infiltrates in low-lying areas in the immediate SWMU area (primarily in the western 

portion). Thus, storm water runoff should not provide a route for constituent migration. Surface 

soil particulate (dust) could become airborne. The prevailing wind direction at the Facility is 

from the south-southwest to the north-northeast. Due to the presence of the Levee to the 
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• immediate north of SWMU 4, airborne dust would likely be trapped in the immediate area, 

therefore limiting the potential for airborne dust migration. 

7.6 RISK EVALUATION 

A risk evaluation for the Facility was conducted (see Appendices X and Y). The following 

subsections provide a summary of specific risk evaluation conducted at SWMU 4. 

7.6.1 Human Health Evaluation 

Groundwater samples from perched water zones, as opposed to the saturated zone, were not 

considered part of the groundwater medium for purposes of the ffiiRA. No chemicals exceeded 

risk screening levels in groundwater; therefore, risk assessment for groundwater was not 

conducted for SWMU 4. Cadmium and lead were identified as COPCs in both surface and 

subsurface soil; therefore, a ffiiRA and lead modeling were conducted for SWMU 4 to evaluate 

potential health risks to possible future on-site worker populations including full-time workers 

• and temporary excavation workers. For the exposure scenarios evaluated, it was determined that 

there are no significant noncarcinogenic health effects or carcinogenic risks posed by the 

chemicals of concern detected in soil at SWMU 4. Assumptions and variables used in risk 

calculations are discussed further in Chapter 4.0 of Appendix X. The results of the risk 

characterization and lead modeling are presented in Chapter 5.0 of Appendix X. 

7 .6.2 EcoloKical Evaluation 

Cadmium and lead were retained as chemicals of potential ecological concern (COPEC). The 

majority of the benchmarks for the preliminary screening of cadmium and lead in soil (surface 

and subsurface soil) were exceeded. Cadmium exceeded the plant benchmarks and lead 

exceeded three wildlife receptor benchmarks. The site-specific screening indicates possible 

effects to various plant and wildlife receptors. However, several qualitative factors, such as 

bioavailability, soil characteristics, and limited plant and wildlife receptors, indicate that 

cadmium and lead contamination is not eliciting adverse effects on these receptors. Furthermore, 

• no direct or indirect adverse effects to plants, soil organisms, and other wildlife were observed 
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during RFI field activities or during the field site visit in October 1998. As such, risk to 

ecological receptors at SWMU 4 is believed to be insignificant. Details of the ecological risk 

evaluation for SWMU 4 are presented in Chapter 4.0 of Appendix Y. 

7.7 SUMMARY 

SWMU 4, located in the eastern portion of the Facility, is a former pile of emission control dust. 

The original defmed SWMU area was approximately 1.5 acres in size. Surface soil, subsurface 

soil, and groundwater samples were collected at SWMU 4. 

As shown on Figure 7-2, the horizontal and vertical extent of soil contamination at SWMU 4 was 

adequately defined. Two surface soil samples were analyzed for pH and values ranged from 

neutral to slightly basic (pH 7.4 to 10.8). Lead and cadmium analyses were performed on 142 

surface and subsurface soil samples, and were the primary contaminants. The horizontal extent 

of lead and cadmium contamination was well defmed by soil samples on the perimeter of the 

sampling area. Approximately 50 percent of the soil samples throughout the sampling area had 

cadmium and/or lead concentrations that exceeded 20 DAF SSLs. The highest detected 

concentrations of cadmium and lead were 681 and 31,500 DJ* mg!Kg, respectively. The 

majority of the contamination was limited to between 2 to 6 feet bgs. The vertical extent was 

defmed by borings throughout the sampling area that had concentrations below the 20 DAF SSLs 

in deeper samples (6 to 10 feet bgs). One VOC soil sample was collected; however, VOC 

detections ( 1,1, 1-TCA, chi oro benzene, PCE, ethylbenzene, xylenes, 2-butanone, and styrene) 

were all below their respective 20 DAF SSLs. 

Three Phase 1 groundwater samples had dissolved cadmium analysis; however, dissolved 

cadmium was either non-detect or detected at concentrations below the groundwater screening 

MCL of 0.005 mg/L. Sixteen groundwater samples were collected for dissolved lead analysis. 

Three of the samples collected in the central portion of SWMU 4 just south of the Levee showed 

dissolved lead at concentrations above the groundwater screening MCL (0.015 mg/L), at 

concentrations ranging up to 0.158 mg/L. However, these samples were all located in the 

perched groundwater that was intermittently encountered. As shown on Figure 7-3, the 
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horizontal and vertical extent of dissolved lead was adequately defmed by surrounding 

groundwater sample locations collected from the saturated zone, in which dissolved lead was 

either non-detect (12 samples) or detected below the groundwater screening MCL (one sample). 

One groundwater sample had pH analysis, and the pH value was basic (11.4). One VOC sample 

was collected from groundwater; however, no detections occurred in the sample. SVOC samples 

were collected from three sampling locations. Limited detections of phenolic compounds 

occurred (no MCLs exist for the detected compounds) in one sample, and detections did not 

occur in the other two surrounding samples. 

Potential migration pathways at SWMU 4 include soil transfer to groundwater, groundwater 

transport, storm water runoff, and airborne dust migration. Soil detections of lead and cadmium 

exceeded the 20 DAF SSL (based on soil migration to groundwater), thus indicating that soil 

transfer to groundwater could occur. The tendency for metals to strongly adsorb to soil and the 

basic pH of the soil at SWMU 4 are expected to limit vertical migration. Of the 13 groundwater 

samples collected from the saturated zone, dissolved lead was detected in only one sample at a 

concentration below the MCL. A few samples collected from perched groundwater contained 

dissolved lead at concentrations above the MCL. Based on the limited detections in the saturated 

zone samples, groundwater transport is not expected to be significant for SWMU 4. 

Storm water runoff ponds and infiltrates in low-lying areas in the immediate SWMU area. 

Airborne dust at SWMU 4 is expected to be trapped in the immediate area due to the wind 

direction (to the north-northeast) and the presence of the Levee directly north of the SWMU. 

Thus, contaminant migrations via storm water runoff or airborne dust transport is not expected to 

be significant for SWMU 4. 

A risk evaluation was conducted for SWMU 4. For the human health evaluation, no COPCs 

were identified for groundwater and further risk evaluation for groundwater was not conducted. 

Cadmium and lead were identified as COPCs in both surface soil and subsurface soil. Therefore, 

a HHRA and lead modeling were conducted to evaluate potential health risks to possible future 

on-site worker populations including full-time workers and temporary excavation workers. No 

• significant risk was posed by the COPCs in soil at SWMU 4 for these exposure scenarios. An 
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ecological evaluation was also conducted for SWMU 4. Cadmium and lead exceeded both 

preliminary (benchmark) and site-specific screening for various plant and wildlife receptors. 

Qualitative factors and field site visits indicate that cadmium and lead contamination is not 

eliciting adverse effects on these receptors, and risk to ecological receptors is not expected to be 

significant. 

***** 
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Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 

SURFACE SOIL SAMPLING GRIDS 

04G01 SR1 0-0.5 3/12/97 1 
SR2 0.5-0.8 3/12/97 1 

SR2D 0.5-0.8 3/12/97 1 
04G02 SR1 0-0.5 3/12/97 1 

SR2 0.5-1 3/13/97 1 

04G03 SR1 0-0.2 3/13/97 1 
SR1MS 0-0.2 3/13/97 1 

SR1MSD 0-0.2 3/13/97 1 

SR2 0.5- 1 3/13/97 1 

04G04 SR1 0-0.2 3/13/97 1 

SR2 0.5- 1 3/13/97 1 

DISCRETE SURFACE SOIL SAMPLES 
04D01 SR1 0-0.5 5/29/98 2 

04D02 SR1 0-0.5 5/29/98 2 
04D03 SR1 0 "0.5 5/29/98 2 
04D04 SR1 0-0.5 5/29/98 2 

04D05 SR1 0-0.5 5/29/98 2 

04D06 SR1 0-0.5 5/29/98 2 

04D07 SR1 0-0.5 5/29/98 2 

04D08 SR1 0-0.5 5/29/98 2 

04D09 SR1 0-0.5 5/29/98 2 

04D10 SR1 0-0.5 5/29/98 2 
04D11 SR1 0-0.5 5/29/98 2 

04D12 SR1 0-0.5 5/29/98 2 

04D13 SR1 0-0.5 5/29/98 2 

04D14 SR1 0-0.5 6/5/98 2 

04D15 SR1 0-0.5 6/5/98 2 

04D16 SR1 0-0.5 6/5/98 2 

04D17 SR1 0-0.5 6/5/98 2 
04D18 SR1 0-0.5 6/5/98 2 

04D19 SR1 0-0.5 6/5/98 2 
04D20 SR1 0-0.5 6/5/98 2 
04D21 SR1 0-0.5 6/5/98 2 

04D22 SR1 0-0.5 6/5/98 2 

04D23 SR1 0-0.5 6/5/98 2 

04D24 SR1 0-0.5 6/5/98 2 
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Table 7-1 

SWMU 41nvestigation Activities 
Armco Kansas City Facility 

Field Chemical Anal~ sis 
XRF Total Dissolved 
Lead Lead Cadmium l pH VOC SVOC TPH Lead I Cadmium 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X 
X X X 
X X X 
X 
X 
X X X 
X 

X 
X X X 
X 
X 
X 

X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X 
X X X 
X 
X 
X X X 

• 
LabiD 

Comments Number 

D97-3058-1 
D97-3058-2 

Field Duplicate D97-3058-3 
D97-3058-4 
D97-3058-5 
D97-3058-6 

Matrix Spike D97-3058-7 
Matrix Spike Duplicate D97-3058-8 

D97-3058-9 

D97 -3058-1 0 

D97 -3058-11 

D98-4144-1 
D98-4144-2 

D98-4144-3 

D98-4144-9 

D98-4341-1 0 
D98-4341-11 

D98-4341-12 
D98-4341-13 
D98-4341-14 
D98-4341-15 

D98-4341-16 

D98-4341-17 
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• 
Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 
04D25 . SR1 0-0.5 6/5/98 2 
04D26 SR1 0-0.5 6/5/98 2 
04D27 SR1 0-0.5 6/5/98 2 
04028 SR1 0-0.5 6/5/98 2 
04029 SR1 0-0.5 6/5/98 2 
04D30 SR1 0-0.5 6/8/98 2 
04031 SR1 0-0.5 6/8/98 2 
04032 SR1 0-0.5 6/8/98 2 
04033 SR1 0-0.5 6/9/98 2 
04034 SR1 0-0.5 6/9/98 2 
04035 SR1 0-0.5 6/9/98 2 
04036 SR1 0-0.5 6/9/98 2 
04037 SR1 0-0.5 6/9/98 2 
04D38 SR1 0-0.5 6/9/98 2 
04039 SR1 0-0.5 6/9/98 2 
04040 SR1 0-0.5 6/9/98 2 
04041 SR1 0-0.5 6/9/98 2 
04042 SR1 0-0.5 6/11/98 2 
04043 SR1 0-0.5 6/11/98 2 
04044 SR1 0-0.5 6/11/98 2 

DIRECT-PUSH SUBSURFACE SOIL SAMPLES1 

04801 DP1 3.6-4 4/21/97 1 
04802 DP1 4-5 4/21/97 1 

DP2 5.2-6 4/21/97 1 
04803 DP1 3.5-4 4/25/97 1 

DP2 6-6.5 4/25/97 1 
DP3 6.5-7.5 4/25/97 1 

04804 DP1 1.5-2 4/25/97 1 
DP2 4.5-5 4/25/97 1 
DP3 7-7.5 4/25/97 1 
DP4 7.5-8 4/25/97 1 

04805 DP1 0-0.5 4/25/97 1 
DP2 2-2.5 4/25/97 1 
DP3 3.5-4 4/25/97 1 

04806 DP1 0-0.5 4/25/97 1 
DP2 1 -2 4/25/97 1 
DP3 3.2-4 4/25/97 1 

6/10199 K:\armcorfi\wci\rfirptltablas\Tbl07 _1.xls 

• 
Table 7-1 

SWMU 4 Investigation Activities 
Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

X 
X X X 
X X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X X 
X X X 
X 
X 
X X X 

X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

• 
Dissolved LabiD 

Lead Cadmium Comments Number 

D98-4341-18 
098-4341-19 
098-4341-20 
098-4341-21 
098-4341-22 
098-4341-23 

098-4341-24 
D98-4341-25 
098-4341-26 . 
098-4341-27 
098-4341-28 
098-4341-29 1 

098-4341-30 
098-4341-31 
098-4341-32 
098-4341-33 

097-4833-4 
097-4833-5 
097-4833-6 
097-5144-3 
097-5144-4 
097-5144-5 
097-5144-6 
097-5144-7 
097-5144-8 
097-5144-9 

097-5144-10 
097-5144-11 
097-5144-12 
097-5144-15 
097-5144-16 
097-5144-26 
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• 
Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 
04807 DP1 0-1 5/26/98 2 

DP2 1-2 5/26/98 2 
04808 DP1 0- 1 5/26/98 2 

DP2 1-2 5/26/98 2 
04811 DP1 0- 1 5/27/98 2 

DP2 1 -2 5/27/98 2 
04813 DP1 0-1 5/27/98 2 

DP2 1-2 5/27/98 2 
DP3 2-3 5/27/98 2 

04814 DP1 0- 1 5/27/98 2 
DP2 1-2 5/27/98 2 
DP3 2-3 5/27/98 2 

04815 DP1 0- 1 5/27/98 2 
DP2 1 -2 5/27/98 2 

04816 DP1 0-1 5/27/98 2 
DP2 1-2 5/27/98 2 

DP2D 1 -2 5/27/98 2 
DP3 2-3 5/27/98 2 
DP4 3-4 5/27/98 2 

04818 DP1 2 
DP2 1-2 5/27/98 2 
DP3 2-3 5/27/98 2 

04819 DP1 2 
DP2 1- 2 5/27/98 2 
DP3 2-3 5/27/98 2 
DP4 3-4 5/27/98 2 

04820 DP1 0-1 5/27/98 2 
DP2 1 -2 5/27/98 2 
DP3 2-3 5/27/98 2 

DP3MS 2-3 5/27/98 2 
DP3MSD 2-3 5/27/98 2 

DP4 3-4 5/27/98 2 
DP5 4-5 5/27/98 2 
DP6 5-6 5/27/98 2 
DP7 6-7 5/27/98 2 
DP8 7-8 5/27/98 2 

6110199 K:\armcorfi\wcilrflflllltablesiTbi07 _1.xls 

• 
Table 7-1 

SWMU 4 Investigation Activities 
Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

X X X 
X X X 
X X X 
X X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X X X 
X X X 
X X X 
X 
X X X 

X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X X X 
X X X 
X 
X 

- ......... --- -

• 
Dissolved LabiO 

Lead Cadmium Comments Number 
098-3897-8 
098-3897-9 
D98-3897-6 
D98-3897-7 

D98-3891-1 
D98-3891-2 

Field Duplicate D98-3891-3 

D98-3891-4 
Slag (no sample) 

098-3891-5 
098-3891-6 

Slag (no sample) 

098-3891-7 
098-3891-8 
098-3891-9 
098-3891-10 
098-3891-11 
098-3891-12 

Matrix Spike 098-3891-13 
Matrix Spike Duplicate 098-3891-14 

098-3891-15 
098-3891-16 
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• 
Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 

04821 DP1 0- 1 5/27/98 2 
DP2 1 -2 5/27/98 2 
DP3 2-3 5/27/98 2 

04822 DP1 0-1 5/27/98 2 
DP2 1-2 5/27/98 2 

04823 DP1 0- 1 5/27/98 2 
04830 DP1 0- 1 5/28/98 2 

DP2 1-2 5/28/98 2 
DP3 2-3 5/28/98 2 
DP4 3-4 5/28/98 2 

04831 DP1 0- 1 5/28/98 2 
DP2 1 -2 5/28/98 2 
DP3 2-3 5/28/98 2 
DP4 3-4 5/28/98 2 

04832 DP1 0- 1 5/28/98 2 
DP2 1 -2 5/28/98 2 

04833 DP1 0-1 5/29/98 2 
DP2 1-2 5/29/98 2 
DP3 2-3 5/29/98 2 
DP4 3-4 5/29/98 2 

04834 DP1 0- 1 5/29/98 2 
DP2 1-2 5/29/98 2 

04835 DP1 0-1 5/29/98 2 
DP2 1 -2 5/29/98 2 

04836 DP1 0-1 5/29/98 2 
DP2 1-2 5/29/98 2 
DP3 2-3 5/29/98 2 
DP4 3-4 5/29/98 2 

04837 DP1 0- 1 5/29/98 2 
DP2 1- 2 5/29/98 2 
DP3 2-3 5/29/98 2 
DP4 3-4 5/29/98 2 

04838 DP1 5/29/98 2 
DP2 1- 2 5/29/98 2 
DP3 2-3 5/29/98 2 

6/10/99 K:larmcorfi\wci\rfirptltables\Tb107 _1.xls 

• 
Table 7-1 

SWMU 4 Investigation Activities 
Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

X 
X 
X 
X X X 
X X X 

X 

X 
X 
X 
X X X 
X X X 
X X X 
X X X 
X 
X X X 

X 
X 
X X X 
X X X 

X 
X 

X 
X X X 

X 
X 
X 
X X X 
X X X 
X X X 
X X X 
X 

X X X 
X X X 

• 
I 

Dissolved LabiD 
I 

Lead Cadmium Comments Number 

D98-3891-17 
D98-3891-18 

No Sample 

D98-4335-1 
D98-4019-1 
D98-4019-2 
D98-4335-2 

D98-4019-3 

D98-4019-4 
D98-4019-5 

D98-4019-6 

D98-4019-7 
D98-4019-8 
D98-4019-9 
D98-4335-3 

No Sample 
098-4019-1 0 

-- ~98-4Q19-!!_ 
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• 
Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 
04639 DP1 0-1 5/29/98 2 

DP2 1-2 5/29/98 2 
DP3 2-3 5/29/98 2 

04640 DP1 0-1 6/3/98 2 
DP2 1-2 6/3/98 2 
OP3 2-3 6/3/98 2 

04640A DP4 3-4 6/3/98 2 
DP4D 3-4 6/3/98 2 
DP5 4-5 6/3/98 2 
DP6 5-6 6/3/98 2 
DP7 6-7 6/3/98 2 
DP8 7-8 6/3/98 2 

04641 DP1 0- 1 6/3/98 2 
DP2 1 -2 6/3/98 2 
DP3 2-3 6/3/98 2 
DP4 3-4 6/3/98 2 
DP5 4-5 6/3/98 2 
DP6 5-6 6/3/98 2 

DP6MS 5-6 6/3/98 2 
DP6MSD 5-6 6/3/98 2 

DP7 6-7 6/3/98 2 
DP8 7-8 6/3/98 2 

04642 DP1 0-1 6/3/98 2 
DP2 1 -2 6/3/98 2 
OP3 2-3 6/3/98 2 

DP3D 2-3 6/3/98 2 
DP4 3-4 6/3/98 2 
DP6 5-6 6/3/98 2 

04642A DP2 1-2 6/3/98 2 
DP3 2-3 6/3/98 2 
DP4 3-4 6/3/98 2 
DP5 4-5 613/98 2 
DP6 5-6 6/3/98 2 
DP6 5-6 6/3/98 2 
DP9 8-9 6/3/98 2 

DP10 9-10 6/3/98 2 

6/10199 K:\anncorfi\wcl\rfirptltables\Tbl07 _1.xls 

• Table 7-1 
SWMU 4 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

X 
X 
X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X 

X 
X 
X 
X X X 
X X X 

X X X 

X X X 

X X X 
X X 

X X X 
X X X 

• 
Dissolved LabiD 

Lead Cadmium Comments Number 

D98-4335-4 
098-4335-5 
D98-4335-6 
D98-4335-8 

Field Duplicate D98-4335-9 
D98-4335-1 0 
D98-4335-11 
D98-4335-12 
D98-4335-13 
D98-4335-14 

D98-4335-15 
D98-4335-16 
D98-4335-17 
D98-4335-18 
098-4335-19 

Matrix Spike D98-4335-20 
Matrix Spike Duplicate D98-4335-21 

D98-4335-22 
D98-4335-23 
D98-4335-7 

Field Duplicate 

D98-4335-24 
D98-4335-25 

D98-4335-26 
D98-4335-27 
D98-4148-15 
D98-4335-30 
D98-4335-28 
D98-4335-29 -------- - --

-
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• 
Sample Location Depth of 

Sample Date RFI 
Point Designator (ft) Collected Phase 
04843 DP1 0-1 6/4/98 2 

DP2 1 -2 6/4/98 2 
DP3 2-3 6/4/98 2 
DP4 3-4 6/4/98 2 
DP5 4-5 6/4/98 2 
DP6 5-6 6/4/98 2 
DP7 6-7 6/4/98 2 
DP8 7-8 6/4/98 2 

04844 DP2 1 -2 6/4/98 2 
DP3 2-3 6/4/98 2 
DP4 3-4 6/4/98 2 
DP5 4-5 6/4/98 2 
DP6 5-6 6/4/98 2 
DP7 6-7 6/4/98 2 

DP7MS 6-7 6/4/98 2 
DP7MSD 6-7 6/4/98 2 

DP8 7-8 6/4/98 2 
04845 DP2 1-2 6/4/98 2 

DP3 2-3 6/4/98 2 
DP4 3-4 6/4/98 2 
DP6 5-6 6/4/98 2 

DP6D 5-6 6/4/98 2 
DP7 6-7 6/4/98 2 

04846 DP1 0- 1 6/5/98 2 
DP2 1 -2 6/5/98 2 
DP3 2-3 6/5/98 2 
DP4 3-4 6/5/98 2 

04847 DP1 0- 1 6/5/98 2 
DP2 1 -2 6/5/98 2 

DP2D 1-2 6/5/98 2 
DP3 2-3 6/5/98 2 
DP4 3-4 6/5/98 2 

6/10199 K:\armcorfi\wci\rfirptltables\Tbl07 _1.xls 

• 
Table 7-1 

SWMU 4 Investigation Activities 
Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X 
X X X 
X X X 
X X X 
X 

X 
--L___ ____ --

• 
Dissolved LabiD 

Lead Cadmium Comments Number 
D98-4342-1 
D98-4342-2 

D98-4342-3 
D98-4342-4 
D98-4342-5 

D98-4342-6 
D98-4342-7 
D98-4342-8 
D98-4342-9 
D98-4342-10 
D98-4342-11 

D98-4342-12 
D98-4342-13 
D98-4342-14 

Matrix Spike D98-4342-15 
Matrix Spike Duplicate D98-4342-16 

D98-4342-17 
D98-4342-18 

D98-4342-19 
D98-4342-20 
D98-4342-21 

Field Duplicate D98-4342-22 
D98-4342-23 
D98-4342-24 

D98-4342-25 

D98-4342-26 
D98-4342-27 

Field Duplicate D98-4342-28 

-- ---
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• 
Sample Location Depth of 

Sample Date RFI 

Point Designator (ft) Collected Phase 
04848 DP1 0- 1 6/9/98 2 

DP2 1 -2 6/9/98 2 
DP3 2-3 6/9/98 2 
DP4 3-4 6/9/98 2 
DP5 4-5 6/9/98 2 
DP6 5-6 6/9/98 2 
DP7 6-7 6/9/98 2 

DP7MS 6-7 6/9/98 2 
DP7MSD 6-7 6/9/98 2 

DP8 7-8 6/9/98 2 
04849 DP1 0- 1 6/9/98 2 

DP2 1 -2 6/9/98 2 
DP3 2-3 6/9/98 2 
DP4 3-4 6/9/98 2 

DP5 4-5 6/9/98 2 
DP6 5-6 6/9/98 2 
DP7 6-7 6/9/98 2 
DP8 7-8 6/9/98 2 

04850 DP2 1-2 6/12/98 2 
DP2D 1 -2 6/12198 2 

DP3 2-3 6/12/98 2 
DP4 3-4 6/12198 2 
DP5 4-5 6/9/98 2 
DP6 5-6 6/9/98 2 
DP7 6-7 6/9/98 2 

DIRECT -PUSH GROUNDWATER SAMPLES2 

04802 DW1 5.5-7.5 4/21/97 1 
04805 DW1 2-7 4/25/97 1 

DW1D 2-7 4/25/97 1 
04806 DW1 5-7 4/25/97 1 

DW1MS 5-7 4/25/97 1 
DW1MSD 5-7 4/25/97 1 

04808 DW1 15- 17 5/20/98 2 
DW1D 15- 17 5/20/98 2 

04810 DW1 15- 17 5/20/98 2 
04812 DW1 19-21 5/22198 2 

04814 DW1 15- 17 5/21/98 2 

6/10199 K:\armcorfi\wcilrfirptltables\Tbl07 _1.xls 

• 
Table 7-1 

SWMU 4 Investigation Activities 
Armco Kansas City Facility 

Field Chemical Analysis 
XRF ·Total 
Lead Lead Cadmium pH voc svoc TPH 

X X X X 
X X X X 

X 
X 
X 
X 
X 
X 
X 
X 
X X X 
X X X 
X X X 
X 
X 
X 
X 

X 
X X X 
X X X 

X X X 
X X X 
X 
X 
X 

X X X X 

X X 
X X 
X X 
X 
X 

• 
Dissolved LabiD 

Lead Cadmium Comments Number 
D98-4341-1 

D98-4341-2 

Matrix Spike 
Matrix Spike Duplicate 

I 

D98-4341-3 I 

D98-4341-4 
D98-4341-5 

D98-4341-6 
Field Duplicate D98-4341-7 

D98-4341-8 
D98-4341-9 

X X D97-4833-7 

X X D97-5144-13 

X X Field Duplicate D97-5144-14 
X X D97-5144-17 

X X Matrix Spike D97-5144-18 

X X Matrix Spike Duplicate D97-5144-19 

X D98-3837-6 

X Field Duplicate D98-3837-7 

X D98-3837-8 

X D98-3877-1 

X D98-3865-2 
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• 
Sample Location Depth of 

Sample Date 
Point Designator (ft) Collected 
04816 DW1 18-20 5/21/98 

DW1MS 18-20 5/21/98 
DW1MSD 18-20 5/21/98 

04818 DW1 18-20 5/21/98 
04820 DW1 19-21 5/21/98 
04821 DW1 20-22 5/21/98 
04824 DW1 15- 17 5/20/98 
04825 DW1 9-11 5/20/98 
04826 DW1 12- 14 5/20/98 
04827 DW1 15- 17 5/20/98 
04828 DW1 12- 14 5/20/98 

Notes: 

ft = feet 
XRF = X-Ray Fluorescence Spectroscopy 
VOC = Volatile Organic Compounds 

SVOC = Semivolatile Organic Compounds 

RFI 
Phase 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

• Table 7-1 
SWMU 4 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 
XRF Total 
Lead Lead Cadmium pH voc svoc TPH 

TPH = Total Petroleum Hydrocarbons (gasoline and diesel range) 

Dissolved 
Lead Cadmium 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

1 = Direct-push refusal was encountered at the following soil boring locations: 04809, 04810, 04812, 04817, and 04829. 
2 = Direct-push borings 04824 through 04828 were installed for collection of groundwater only. 

6/10199 K:\anncorfi\wcilrforptllables\Tbi07 _1.xls 

• 
LabiD 

Comments Number 
D98-3865-1 

Matrix Spike D98-3865-3 
Matrix Spike Duplicate D98-3865-4 

D98-3865-5 
D98-3865-6 
D98-3865-7 
D98-3837-1 
D98-3837-2 
D98-3837-3 
D98-3837-4 
D98-3837-5 
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• 
Sample Point: I 

Date Sampled: 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 

• 
Table 7-2 

SWMU 4 Phase 1 Composite Surface Soil Results 
Armco Kansas City Facility 

04G01/SR1 
03/12/1997 

0 
0.5 

D97-3058-1 

04G01/SR2 
03/12/1997 

0.5 
0.8 

D97-3058-2 

04G01/SR2D 
03/12/1997 

0.5 
0.8 

D97-3058-3 
Duplicate 

04G02/SR1 
03/12/1997 

0 
0.5 

D97-3058-4 

-e:Z~~~:~~al---~-·-··--··_· r ;H .]~ -y-1~.~- ·. T 
-~41 --.J* --·I --~ 

117 J* 
4,530 5,860 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
D - Diluted sample 

04-02-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NA - Not Analyzed 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
NO - Not Detected 

• 
04G02/SR2 04G03/SR1 04G03/SR2 
03/13/1997 03/13/1997 03/13/1997 

0.5 0 0.5 
1 0.2 1 

D97-3058-5 D97-3058-6 D97-3058-9 

I 
56.6 152 J* I 34.9 J* 

2,420 6,260 -- !._410 

J• - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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LEGEND: 

• • 
Table 7-2 

SWMU 4 Phase 1 Composite Surface Soil Results 
Armco Kansas City Facility 

I 
I 

I Metals, Total 

1

- --- ---- ··-------·--·------·--·-----
Cadmium, Total 
Lead, Total 

Sample Point: I 04G04/SR1 
Date Sampled: 03/13/1997 

Sample Depth From: 0 
Sample Depth To: [ 0.2 

L~:~~:m~~~~J~~;~---~--~9~-30~~~10 __ _ 
mg/Kg 13.8 J* 
mg/Kg 540 

04G04/SR2 
03/13/1997 

0.5 
1 

D97 -3058-11 

61.3 J* 
1,940 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qual~ied as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
ND - Not Detected 

D - Diluted sample NA - Not Analyzed 

04-02-1999 

• 

J• - Qualified as estimated in the QC evaluation 
u• -Qualified as undetected in the QC evaluation 
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• • 
Table 7-3 

SWMU 4 Phase 2 Discrete Surface Soil Results 
Armco Kansas City Facility 

Sample Point: 04D02/SR1 
Date Sampled: 05/29/1998 

Sample Depth From: 0 , 
Sample Depth To: 0.5 1 

Laboratory Number: D98-4144-1 i 

04D03/SR1 
05/29/1998 

0 
0.5 

D98-4144-2 

04D06/SR1 
05/29/1998 

0 
0.5 

D98-4144-3 

34.4 D 
1,390 D 

04D09/SR1 
05/29/1998 

0 
0.5 

D98-4144-4 

544 D 
20,700 D 

• 
·- ~ 

04D14/SR1 04D15/SR1 04D16/SR1 
06/05/1998 06/05/1998 06/05/1998 

0 0 0 
0.5 0.5 0.5 

D98-4341-10 D98-4341-11 D98-4341-12 

2.67 DJ 44.1 D 11.3 
143 D 1,980 D 493 e:~.m. :~.· ;:r~ia. ~-~~-~~~~~s~_aj.mp·~-~;.;r.-.~ -. -~~.;,1~~.~---~.--.-.g. · .. l~-5~13-·-g·u~ 

P~ysic_Cl.l Pr()perties of Soil .... !Jt>IIT~_ .. _ _ _ _ _ ..... .. . ...... . -·····---·-------- ----------·- --- ... ---·--·-····-···-- . ------ -------- ·-------------- . --
~ SU __ NA NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualif19d as unusable in the QC evaluation 
NA- Not Analyzed 

04-02-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

NA NA 

J*- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 

NA 
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• • 
Table 7-3 

SWMU 4 Phase 2 Discrete Surface Soil Results 
Armco Kansas City Facility 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

04D17/SR1 
06/05/1998 

0 
0.5 

D98-4341-13 

~ft'l~-tcl~__._!()tal UN IT_,S __ -·-!---~~--···--· ... ~----
Cadmium, Total 39.7 D 
Lead, Total 1,990 D 
Phys~£ai_P!opertie!;Of _Soil 
pH NA 

04D18/SR1 
06/05/1998 

0 
0.5 

D98-4341-14 

3.19 
142 

NA 

04D19/SR1 
06/05/1998 

0 
0.5 

D98-4341-15 

0.57 J 
48.2 

NA 

04D21/SR1 
06/05/1998 

0 
0.5 

D98-4341-16 

8.48 D 
384 D 

NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA- Not Analyzed NO - Not Detected 

04-02-1999 

04D24/SR1 
06/05/1998 

0 
0.5 

D98-4341-17 

04D26/SR1 
06/05/1998 

0 
0.5 

D98-4341-18 

.~~:- gt -.1~:- gu 

• 
04D27/SR1 
06/05/1998 

0 
0.5 

D98-4341-19 

D 
D 

8.4 J* 

J*- Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 
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• • 
Table 7-3 

SWMU 4 Phase 2 Discrete Surface Soil Results 
Armco Kansas City Facility 

Sample Point: 04D28/SR1 04D29/SR1 04D30/SR1 04D31/SR1 
Date Sampled: 06/05/1998 06/08/1998 06/08/1998 06/08/1998 

Sample Depth From: 0 0 0 0 
Sample Depth To: 0.5 0.5 0.5 0.5 

Laboratory Number: I D98-4341-20 D98-4341-21 D98-4341-22 D98-4341-23 
Sample Type: i 

S¥~~., · ···--1 -= t ·· -.¥'1" r 3 • .:: -g r· ··Jr4- 1 32.7 D 
1,240 D 

Physical Properties of Soil I UNITS : 1 -·---·-·---------
pH . . . . . . SU f NA NA f NA l NA 

LEGEND B - Detected in the associated laboratory method blank 
R - Qual~ied as unusable in the QC evaluation 
NA- Not Analyzed 

04-02-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

• 
04D33/SR1 04D34/SR1 04D35/SR1 
06/09/1998 06/09/1998 06/09/1998 

0 0 0 
0.5 0.5 0.5 

D98-4341-24 D98-4341-25 D98-4341-26 

3.97 
I 

1.32 
I 

1.29 
159 55.2 46.9 

NA ····· -- r· NA ......... -r .. 
NA 

J*- Qualified as estimated in the QC evaluation 
u• - Qual~ied as undetected in the QC evaluation 
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• 
Sample Point: ' 

Date Sampled: 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 

• 
Table 7-3 

SWMU 4 Phase 2 Discrete Surface Soil Results 
Armco Kansas City Facility 

04D36/SR1 04D37/SR1 04D38/SR1 04D41/SR1 

06/09/1998 06/09/1998 06/09/1998 06/09/1998 

0 0 0 0 

0.5 0.5 0.5 0.5 

D98-4341-27 D98-4341-28 D98-4341-29 D98-4341-30 

• 
04D42/SR1 04D43/SR1 04D44/SR1 
06/11/1998 06/11/1998 06/11/1998 

0 0 0 
0.5 0.5 0.5 

D98-4341-31 D98-4341-32 D98-4341-33 

. I 

?~f.C:.:oll-1·•~~. 
-····-~--·-··---·- ----- 1--1.16 8.9 D 3.31 D 0.98 1.24 DJ 1.11 1.57 

58.1 370 D 128 D 43.4 56.2 D 32.5 108 

NA 9 J* NA 
NA ·- ·-- - NA ......... ·- . ··-· NA -- - ~~-~~ NA-

----

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

04-02-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J*- Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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• 

Volatiles 
1,1,1-Trichloroethane 
2-8utanone 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
a-Xylene 
Styrene 
Tetrachloroethane 
--------
Total Detected VOCs 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 

04801/DP1 
04/21/1997 

3.6 
4 

D97-4833-4 
~~pie Typ~+-~-----~

UNITS 

-I 04802/DP1 
04/21/1997 

4 
5 

D97-4833-5 

-----+----~-- .. ---

I04802/DP2 
I 04/21/1997 

5.2 
6 

D97-4833-6 

---1--

04803/DP1 
04/25/1997 

3.5 
4 

D97-5144-3 

04803/DP2 
04/25/1997 

6 
6.5 

D97-5144-4 

04803/DP3 
04/25/1997 

6.5 
7.5 

D97-5144-5 

• 
04804/DP1 
04/25/1997 

1.5 
2 

D97-5144-6 

~ M M M M M M ~ 
~ ~ ~ ~ ~ ~ ~ ~ 
ug/Kg NA NA ~ NA NA NA NA 
~~ ~ ~ ~ ~ ~ ~ ~ 
~~ ~ ~ ~ M ~ ~ ~ 
~ ~ ~ ~ M ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ 

-----+---ug/Kg _ ~----~-- NA NA NA NA ~ NA 
UNITS 

TotaiVolatiles_____ ~_ug/~ _j__ ___1'1~--- ___ _(_ ~---- ~~-- _ +----~____t-1~---- --~ NA NA NA 

~~~~::~-::~-- ~~~n;-x!::~J~·~~:~~l·=;~_ - ~z~NA •. r~: ... ~~: ... ~NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J• - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

-- --,---------------- ---
04B04/DP3 --,-Sample Point: 04B04/DP2 04B04/DP4 04B05/DP1 

Date Sampled: 04/25/1997 04/25/1997 04/25/1997 04/25/1997 
Sample Depth From: 4.5 7 7.5 0 

Sample Depth To: 5 7.5 8 0.5 
Laboratory Number: D97-5144-7 D97-5144-8 D97-5144-9 D97-5144-10 

Sample_Type: 
Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg NA NA NA NA 
2-Butanone ug/Kg NA NA NA NA 
Chlorobenzene ug/Kg NA NA NA NA 
Ethylbenzene ug/Kg 

I 
NA NA NA NA 

m,p-Xylene 
I 

ug/Kg NA NA NA NA I i o-Xylene l ug/Kg I NA 

I 
NA NA NA 

Styrene 
- -~~~~~ _j 

NA NA NA NA 
Tetrachloroethene NA NA NA NA 
~--------~--~- --- ~--- -- . -·-· ·- ·- ------ -·-·- ·----~----·-------- ---
Total Detected VOCs UNITS , 

------'---------------~ 

Total Volatiles _llg/K~L_ - NA NA NA NA 
. -------- ------------ --- ---------------- ------------- -- - ---- ------- ~--------f---

Metals, Total UNITS 
Cadmium, Total mg/Kg 

- 429 _______ r---328 ------t---------
J 1.8 J 1.62 

Lead, Total mg/Kg 18,800 16,700 76.7 84.6 
-

Physical Properties of Soil UNITS 
pH su NA NA NA NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA- Not Analyzed NO - Not Detected 

04-20-1999 

• 
04B05/DP2 04B05/DP3 04B06/DP1 
04/25/1997 04/25/1997 04/25/1997 

2 3.5 0 
2.5 4 0.5 

D97-5144-11 D97-5144-12 D97-5144-15 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

128 7.37 54.1 
4,940 221 2,160 

NA NA NA 

J*- Qual~ied as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• 
,------ ---~---~-----~ 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg 
2-Butanone ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
o-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ug/Kg 

·-
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Metals, Total UNITS 
Cadmium, Total mg/Kg 
Lead, Total 

C-------'----------- ------ - --- mg/K~-- _ 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

04806/DP2 04806/DP3 04807/DP1 04807/DP2 
04/25/1997 04/25/1997 05/26/1998 05/26/1998 

1 3.2 0 1 
2 4 1 2 

D97-5144-16 D97-5144-26 D98-3897-8 D98-3897-9 

----~-- --··- --- . -------- ~---------~- r----- --- --

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

16.3 2.41 u 17.2 D 10.6 D 
650 29.8 716 D 587 D 
---- -------- ------~----------~-

Physical Properties of Soil UNITS 

_E!::!_________ _ ~--~-t~ -~_Q_~ ==~=~~NA==--~= ----::-- --NA-=------= -----=~!------~ NA 

LEGEND: 8 - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
ND - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

• 
04808/DP1 04808/DP2 04816/DP1 
05/26/1998 05/26/1998 05/27/1998 

0 1 0 
1 2 1 

D98-3897-6 D98-3897-7 D98-3981-1 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

13.8 D 5.29 D 5.11 D 
1,510 D 571 D 243 D 

NA NA NA 

J• - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

r-------~---· -----~~-- --------- ----··-·----- -- --- ---- --------

.. c- -g~~r~: .l I Sample Point: 04816/DP2 04816/DP2D 04818/DP2 
Date Sampled: 05/27/1998 05/27/1998 05/27/1998 

Sample Depth From: 1 1 1 
Sample Depth To: 2 2 2 

Laboratory Number: D98-3981-2 D98-3981-3 D98-3981-4 D98-3981-5 
Sample Type: Duplicate 

Volatiles UNITS 
1,1,1-Trichloroethane ug/Kg NA NA NA 
2-Butanone ug/Kg NA NA NA 
Chlorobenzene ug/Kg NA NA NA 
Ethylbenzene ug/Kg NA NA NA 
m,p-Xylene ug/Kg NA NA NA 
a-Xylene ug/Kg I NA NA NA 

~~~;g~loro~ttl~~- __ _ . ~~~~~-- ~~ I ~~ -; . 
Total Detected VOCs : UNITS : . 

1 

Iotal Vo~ . -- -- ·--~~ ug/~[_---r-- ~A ------1------NA-:---t-... -. ~NA 

04818/DP3 04819/DP2 
05/27/1998 05/27/1998 

2 1 
3 2 

D98-3981-6 D98-3981-7 

• 
04819/DP3 
05/27/1998 

2 
3 

D98-3981-8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
-

NA 

2.43 DJ 
157 D ~§.~~::.UesofSoil ---t-~~s_l-,;p-]- :::-;~r-2 _[rs~ u ' "' " 

pH ---=---=.:-~=t= su r---NA-- -- -~-- -NA--~-- NA 1 N1\ 1 ... 1 
NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO • Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J*- Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
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• 
Sample Point: 

Date Sampled: 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 
Volatiles ---- ------ --- ---r-UNITS-
1,1 ,1-Trichloroethane ug/Kg 
2-Butanone ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
o-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ug/Kg 
!-------------~ --·------ ------· 

Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Metals, Total UNITS 
Cadmium, Total mg/Kg 
Lead, Total _mgl~_[__ ----
Physical Properties of Soil UNITS 

---
pH su 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

04819/DP4 04820/DP1 04820/DP2 04B20/DP3 
05/27/1998 05/27/1998 05/27/1998 05/27/1998 

3 0 1 2 
4 1 2 3 

D98-3981-9 D98-3981-1 0 D98-3981-11 D98-3981-12 

-- ·-- - -· ----~------- -- ------- ··----------. -----------~ -----~---- ~-

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA I NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

----~----~-- -~--- ----------~- f---.--------~-

NA NA 
f------· 

NA NA 

7.44 D 4.76 1.2 1.42 
1,030 D 184 39.7 65.9 -- ---· 

·-

NA NA NA NA --- -----· -··------------------

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

• 
04820/DP5 04820/DP6 04B22/DP1 
05/27/1998 05/27/1998 05/27/1998 

4 5 0 
5 6 1 

D98-3981-15 D98-3981-16 D98-3981-17 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

2.06 0.94 8.3 D 
99.7 41.4 304 D 

NA NA NA 

J•- Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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• 
r------ --- ----- Sample Point: 

Date Sampled: 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 
-Volatiles-- I UNITS 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

04B22/DP2 
05/27/1998 

1 
2 

D98-3981-18 

·r 04B31/DP1 
05/28/1998 

0 
1 

D98-4335-1 

04B31/DP2 
05/28/1998 

1 
2 

D98-4019-1 

04B31/DP3 
05/28/1998 

2 
3 

D98-4019-2 

1,1 ,1-Trichloroethane ug/Kg NA NA NA NA 
2-Butanone ug/Kg NA NA NA NA 
Chlorobenzene ug/Kg NA NA NA NA 
Ethylbenzene ug/Kg NA NA NA NA 
m,p-Xylene ug/Kg NA NA NA NA 
o-Xylene ug/Kg NA NA NA NA 
Styrene ug/Kg NA NA NA NA 
Tetrachloroethane ug/Kg NA NA NA NA 

04B31/DP4 
05/28/1998 

3 
4 

D98-4335-2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

04B32/DP2 
05/28/1998 

1 
2 

D98-4019-3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 
04B33/DP3 
05/29/1998 

2 
3 

D98-4019-4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TotaiVolatiles ______ i_ugii<:L I ______ r-I_A_ --~j ___ NA ___ j ____ -~~-~- ___ NA ---r--- NA NA NA 
Metals, Total UNITS 1 
Cadmium, Total ----- mgiKQ- ---- ·-g:-2·--·ou-- - -11.2 -D --- ----1o:f ___ D --11.1 D 8.93 D 0.92 63.7 D ;~~~i::~t~ropertiesotsoil- j ~ T _ 10~ "_jj . _ 90~ _: DJ"1_ 439 

_ DJ" - 41'::- o.r+ 598 
DJ" 2D.B .r ~490 o.r 

pH __ -~lJ____ + _____ ~-~ __________ N~-- ____ _____ NA NA NA NA NA 

Total Detected VOCs UNITS 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
ND - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J• - Qual~ied as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• 
,--------·-----------·-----------~-

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
~ample Type: 

Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg 
2-Butanone ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
o-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ____ ug/K..[_ _ 

--~--

Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Metals, Total UNITS 
Cadmium, Total mg/Kg 
Lead, Total mg/Kg 
Physical Properties of Soil UNITS 
pH su 

·-----

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

---------- ,-----~------ -- ------
04B33/DP4 04B35/DP2 04B36/DP4 04B37/DP1 
05/29/1998 05/29/1998 05/29/1998 05/29/1998 

3 1 3 0 
4 2 4 1 

D98-4019-5 D98-4019-6 098-4019-7 D98-4019-8 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA i NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

---- ____ " ______ -- - ---- ----- .. --- .... ---- ----· -------- 1------------

NA NA NA NA 
·- --~-------- --- ------- ----··--- -···--

2.65 DJ 36.5 D 681 D 12.2 D 
104 DJ* 4,090 DJ* 31,500 DJ* 518 DJ* 

NA NA NA NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qual~ied as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qual~ied as undetected by the laboratory 
0 - Diluted for Analysis NA - Not Analyzed NO - Not Detected 

04-20-1999 

• 
04B37/DP2 04B37/DP3 04B38/DP2 
05/29/1998 05/29/1998 05/29/1998 

1 2 1 
2 3 2 

D98-4019-9 D98-4335-3 D98-4019-1 0 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

3.81 0.31 J 2.6 DJ 
161 J* 25.4 J* 78.2 DJ* 

NA 
-~ '---· 

NA NA 
---

J*- Qual~ied as estimated in tha QC evaluation 
u·- Qual~ied as undetected in the ac evaluation 

Page 7 of 16 



• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

• 
.----~- --· -~ .. -- ~---- -- -~- ~ --- ----~------- -- - r-- ()4-84oAiDP4 ____ Sample Point: 

1 

04B38/DP3 04B40/DP1 04B40/DP2 04B40/DP3 04B40A!DP4D 04B40AIDP5 
Date Sampled: , 05/29/1998 06/03/1998 06/03/1998 06/03/1998 06/03/1998 06/03/1998 06/03/1998 

Sample Depth From: ' 2 0 1 2 3 3 4 
Sample Depth To: I 3 1 2 3 4 4 5 

Laboratory Number: i D98-40 19-11 D98-4335-4 D98-4335-5 D98-4335-6 D98-4335-8 D98-4335-9 D98-4335-1 0 
____ -----~~mple !}'e_~: . -·· ---· ·- -- ··----·--- ··- ·---· . --· -·-. .. ------ _, ____ Duplicate 

Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg NA NA NA NA NA NA NA 
2-Butanone ug/Kg NA NA NA NA NA NA NA 
Chlorobenzene ug/Kg NA NA NA NA NA NA NA 
Ethylbenzene ug/Kg NA NA NA NA NA NA NA 
m,p-Xylene ug/Kg NA NA NA NA NA NA NA 
a-Xylene ug/Kg NA NA NA NA NA NA NA 
Styrene ug/Kg NA NA NA NA NA NA NA 
Tetrachloroethane ug/Kg NA NA NA NA NA NA NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA NA NA NA NA NA NA 
Metals, Total UNITS 
Cadmium, Total mg/Kg 3.01 139 D 156 D 0.99 2.68 1.82 D 101 D 
Lead, Total 113 J* 6,560 DJ* 58.7 J* 136 J* 366 DJ* 4,110 DJ* 

-----. ----···· mg~~9. ---- - -- --------- -------
__ _ §~7o __ _ o;: 

---~- ·--------· ----~-----~--------

Physical Properties of Soil : UNITS 
pH 

LEGEND: 

___ __ _ _ -- --- - ] - ~~u - _-_ 1 NA 
-··· 

B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

04-20-1999 

-

t ---~~-·-· =t:JA_ =~~=L-=-~-- NA 
---------

I NA 
·--

F • Detected in the associated equipment rinsate blank 
T • Detected in associated trip blank 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis 

NA NA 

J* • Qualified as estimated in the QC evaluation 
u· . Qualified as undetected in the QC evaluation 

NA 
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• 
~----~~-------· ~- ~- ----- --

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg 
2-Butanone ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
o-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ~ __ ug/Kg ~-
--=--:--~~--------~~--~---

Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Metals, Total UNITS 
Cadmium, Total mg/Kg 
Lead, Total mg/Kg 
Physical Properties of Soil UNITS 
pH su 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

-o~~~~:Y~:S6 -~- -~ o~~ci~~~:S7 ~ -~ -o~!tci~:Y~:S8 04B41/DP1 
06/03/1998 

5 6 7 0 
6 7 8 1 

D98-4335-11 D98-4335-12 D98-4335-13 D98-4335-14 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

"--- -~--~~--·-- ------ -~------·- -~~·~- ---~-~--

i .:- J -0~: ---~ NA NA 

0.49 J 6.26 D 
84.4 J* 37.6 J* 52.8 J* 306 DJ* 

-~-"- --~-~ 

NA I NA NA NA 
~~ 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detacted in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA - Not Analyzed ND - Not Detected 

04-20-1999 

• 
04B41/DP2 04B41/DP3 04B41/DP4 
06/03/1998 06/03/1998 06/03/1998 

1 2 3 
2 3 4 

D98-4335-15 D98-4335-16 D98-4335-17 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

37.2 D 5.6 D 1.05 
1,730 DJ* 344 DJ* 52.5 J* 

NA NA NA 

J•- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

-- . ~.~:;'g~:~:J r· W'o',l~~~r l- g~~~~~-1 04B41/DP7 04B41/DP8 
06/03/1998 06/03/1998 

Sample Depth From: 1 4 5 6 7 
Sample Depth To: 5 6 7 8 

Laboratory Number: : 098-4335-18 ' 098-4335-19 : 098-4335-22 098-4335-23 
: 

• 
04B42/DP1 04B42A/DP2 04B42NDP3 
06/03/1998 06/03/1998 06/03/1998 

0 1 2 
1 2 3 

098-4335-7 098-4335-24 098-4335-25 
Sample Type: : 

--- - - -- -------- -----·- ------ - --- - --, -iiNrfs- 1 : - -~~----·· -·--- --- ~-- --------------
Volatiles I ---------
1,1, 1-Trichloroethane ug/Kg NA NA NA 
2-Butanone ug/Kg NA NA NA 
Chlorobenzene ug/Kg NA NA NA 
Ethylbenzene ug/Kg NA NA NA 
m,p-Xylene ug/Kg NA NA NA 
o-Xylene ug/Kg NA NA NA 
Styrene ug/Kg NA NA NA 
Tetrachloroethane --f-ug/Kg _ NA NA f---- NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA NA NA 
Metals, Total UNITS 
Cadmium, Total mg/Kg 39.1 D 17.4 D 1.49 
Lead, Total mg/Kg 1,710 DJ* 806 DJ* 105 
Physical Properties of Soil UNITS 

NA NA pH su 
-- ----- - ------- ---------· ------- -- --- -----------'---

NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

DJ 2.18 DJ 
DJ* 126 DJ* 

NA 
-- --

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D • Diluted for Analysis 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

12.3 
594 

NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

D 20.9 D 56.8 
DJ* 882 DJ* 2,340 

NA NA 

J•- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 

Page 10 of 16 

D 
DJ* 



• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

• 
"----" """ ---- -------"--~"""--""- ---" --

Sample Point: ' 04B42AIDP4 , 04842AIDP5 04842A!DP6 04842AIDP6 04B42AIDP9 04842AIDP10 04843/DP1 
Date Sampled: ! 06/03/1998 ! 06/03/1998 06/03/1998 06/03/1998 06/03/1998 06/03/1998 06/04/1998 

Sample Depth From: l 3 I 4 5 5 8 9 0 
Sample Depth To: 

1 
4 5 6 6 9 10 1 

Laboratory Number: D98-4335-26 D98-4335-27 D98-4148-15 D98-4335-30 D98-4335-28 D98-4335-29 D98-4342-1 

______________ Sample Type_~t----------------- ___ -------------+--~------+-~-------+-------+--------+---------1 
Volatiles UNITS 
1,1, 1-Trichloroethane ug/Kg NA NA 2.31 J NA NA NA NA 
2-Butanone ug/Kg NA NA 16.1 J* NA NA NA NA 
Chlorobenzene ug/Kg NA NA 3.44 J NA NA NA NA 
Ethylbenzene ug/Kg NA NA 6.53 J* NA NA NA NA 
m,p-Xylene ug/Kg NA NA 30.3 J* NA NA NA NA 
o-Xylene ug/Kg NA NA 11.7 J* NA NA NA NA 
Styrene ug/Kg NA NA 4.31 J NA NA NA NA 
Tetrachloroethane ug/Kg NA NA 4.07 J NA NA NA NA Total Detected vocs- -- --- -tJNrrs " - ------- ""- -- " -"-- "" ______ ----- """"" --- -~------ ----"----1-------~~- ---- --'-"-'------1 

Total Volatile_s ____ " ______ --~IS_[_ ______ ti_A ___ --_::-l _____ ~ ______ _ __ I§_:!~-----f--- NA -1-- NA NA NA 

Metals, Total UNITS ~ 
Cadmium, Total mg/Kg 41.4 --D-- - 304 D- 241 D 0.43 J 3.49 DJ 0.5 J 46.3 D 
Lead, Total ___ mgi~L ___ J,84o_ ____ QJ*_ !_3!400 _ _ D_~ _ _E,~!J!L__D__ 29.9 J* 209 DJ* 39.1 J* 1,700 DFJ*: 

Physical Properties of Soil UNITS ~-'-~"-"-'-"-'-~_:_:_::=_::_:_-=-=-::___-- ----~-- f---- --- ------ ------ ----r---" - -------+-------1---------+--------+-------
pH SU NA NA 10.8 J* NA NA NA 9.6 J* 

LEGEND: 

"-- ------- - --"-~-- -------~--"---

B - Detected in the associated laboratory method blank 
R • Qual~ied as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T • Detected in associated trip blank 
ND • Not Detected 

J - Qual~ied as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J*- Qualified as estimated in the QC evaluation 
u· . Qualified as undetected in the ac evaluation 
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• 
~-------- ----- -- ·-----~--

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

----------~------ ··--· -
04643/DP2 04643/DP3 04643/DP4 04643/DP5 
06/04/1998 06/04/1998 06/04/1998 06/04/1998 

1 2 3 4 
2 3 4 5 

D98-4342-2 D98-4342-3 D98-4342-4 D98-4342-5 

~-·---~-~--- --- ----~-----~r-· 

Volatiles 
-----~- UNJTS--, --- --------- -~ 

1, 1, 1-Trichloroethane ug/Kg NA NA NA 
2-6utanone ug/Kg NA NA NA 
Chlorobenzene ug/Kg NA NA NA 
Ethylbenzene ug/Kg NA 

! 
NA NA 

m,p-Xylene ug/Kg NA NA NA 
o-Xylene ug/Kg NA NA NA 
Styrene ug/Kg NA NA NA 
Tetrachloroethene ug/Kg NA NA NA --------- ------·~-- -------
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA 
Metals, Total UNITS 
Cadmium, Total mg/Kg 51.6 
Lead, Total mg/Kg 2,390 
Physical Properties of Soil UNITS 
pH su 10.3 

LEGEND: B - Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

NA NA 

D 267 D 13.7 
DFJ* 12,600 DFJ* 622 

J* 10.6 __.J"_ --L_ --- 8.3 

F • Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

25.4 D 
FJ* 1,130 DFJ* 

J* 9.8 J* 
-- - - -

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
0 • Diluted for Analysis 

• 
04643/DP6 04643/DP7 04643/DP8 
06/04/1998 06/04/1998 06/04/1998 

5 6 7 
6 7 8 

D98-4342-6 D98-4342-7 D98-4342-8 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

9.1 0.85 0.32 J 
384 FJ* 53.8· FJ* 37 FJ* 

8.5 J* 7.7 J* NA 
--

J*- Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 
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• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

• 
--- --- -- Sample Point: i 04B44/DP2 04B44/DP3 04B44/DP4 I 04B44/DP5 04B44/DP6 r· -o4B44/DP7-~ - 04B44/DP8 

Date Sampled: 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/04/1998 
Sample Depth From: 1 1 2 3 4 5 6 7 

Sample Depth To: 2 3 4 5 6 7 8 
Laboratory Number: 1 D98-4342-9 D98-4342-1 0 D98-4342-11 D98-4342-12 D98-4342-13 D98-4342-14 D98-4342-17 

---~ __ __ .. _ samPlE) Type: 1 , . _ _ _ _ _ -- ------ ---- t- ---~~--~--- --·--------11----------
Volatiles . UNITS 

------~--~~~----------~-----------+---------f------------+-----------+---------~------------
1,1,1-Trichloroethane ug/Kg NA NA NA NA NA NA NA 
2-Butanone ug/Kg NA NA NA NA NA NA NA 
Chlorobenzene ug/Kg NA NA NA NA NA NA NA 
Ethylbenzene ug/Kg NA NA NA NA NA NA NA 
m,p-Xylene ug/Kg NA NA NA NA NA NA NA 
a-Xylene ug/Kg NA NA NA NA NA NA NA 
Styrene ug/Kg NA NA NA NA NA NA NA 
Tetrachloroethene ug/Kg NA NA NA NA NA NA NA 
Total Detected VOCs lTNITS 1--------- --

Total Volatiles ug/Kg NA NA NA NA NA NA NA 
·---------------···-·-~- --

Metals, Total UNITS __ I-------~---·-~-t----::--:c·-:---:c-~----:-c-:---=----t ---...,.,--:-----:c:---t------=--=-=----=--+------:-::-=-----+---=-=-=---:-:---
Cadmium, Total mg/Kg 71.3 D 87.4 D 14.8 D 12.6 D 9.7 D 1.02 0.61 U 
Lead, Total mg/Kg 3,250 DFJ* 4,150 DFJ* 818 DFJ* 795 DFJ* 716 DFJ* 67.3 FJ* 14.4 FJ* 

. -- .... -- ---·-- ---- ··-----·-------··-- ·-·~----··· - ·---~-- --·-~------··· --

~~y-:ical Properties of son -l u~~s . -~~-------t-~---~---r---NA~- NA NA NA NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qual~ied as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

J*- Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the OC evaluation 
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• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

• 
----~--.,-------~---- ---- --- -- - - -- --· .. -----··· -- -·-- -- ----- - --- ------- ------- --- ------·-------------- -----···------------,------

Sample Point: 04B45/DP2 04B45/DP3 04B45/DP4 04B45/DP6 04B45/DP6D 04B45/DP7 04B46/DP1 
Date Sampled: 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/04/1998 06/05/1998 

Sample Depth From: 1 2 3 5 5 6 0 
Sample Depth To: 2 3 4 6 6 7 1 

Laboratory Number: D98-4342-18 D98-4342-19 D98-4342-20 D98-4342-21 D98-4342-22 D98-4342-23 D98-4342-24 
Sample Type: 

r-- -- ------
Duplicate 

Volatiles ------- UNITS--

1,1,1-Trichloroethane ug/Kg NA NA NA NA NA NA NA 
2-Butanone ug/Kg NA NA NA NA NA NA NA 
Chlorobenzene ug/Kg NA NA NA NA NA NA NA 
Ethylbenzene ug/Kg I NA I NA NA NA NA NA NA I 

m,p-Xylene ug/Kg i NA il NA NA NA NA NA NA 
o-Xylene ug/Kg NA NA NA NA NA NA NA 
Styrene NA NA NA NA NA NA NA 
Tetrachloroethene NA NA NA NA NA NA NA 

-~- ----·- ---- -~~-~t I . ---- -- ··- - ----- ------- -----------~-·- --· ------------·----· ------
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA -- NA NA NA ------- 1------:-:'----- r----------------------;---~-------------- ---------·-- -------
Metals, Total UNITS 
Cadmium, Total mg/Kg 150 
Lead, Total _1119'~ ~,730 
Physical Properties of Soil -- UNITS 

j>H_ su NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

D 323 D 10.9 
DFJ* 13,400 DFJ* 490 

NA NA 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

D 0.61 u 
DFJ* 82.7 FJ* 

NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0- Diluted for Analysis 

NA 

0.3 
40.2 

NA 

NA 

J 3.18 DU 
FJ* 96.3 DFJ* 

NA 

J* - Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 

NA 

5.5 
45.3 

NA 
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Volatiles 

• 
--~----------------------

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

• 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

---- - ------·-··· 

1----g~~~~~~r- -- --0~~~1~:~f --04846/DP2 04847/DP1 
06/05/1998 06/05/1998 

1 0 1 1 
2 1 2 2 

D98-4342-25 D98-4342-26 D98-4342-27 D98-4342-28 
Duplicate 

-~·----·· - ---- -------- ---~-~~·-·- --------
UNITS 

NA NA NA NA 
--------- -

Total Detected VOCs UNITS 
--··-

NA NA NA NA 
--- -~--- -·----

Cadmium, Total mg/Kg 3.36 DU 0.65 U 2.74 DU 2.16 DJ 
Metals, Tolal UNITS r 
Lead, Total mg/Kg 68.1 DFJ* 21.6 FJ* 72.7 DFJ* 93.1 DFJ* - ------- --- - - ---- - ----- ------- ----- ------ ------------ ---- .. -----~~---~-- ---

Physical Properties of Soil ' UNITS ~------~----- -- --J---- -- ---- ---- --- ------ --------------- --- ----------1------------
pH SU NA NA NA NA 

------------ - ----- ---- -- --- ------ -------------'---------------- ---

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D - Diluted for Analysis 

• 
04848/DP1 04848/DP2 04849/DP1 
06/09/1998 06/09/1998 06/09/1998 

0 1 0 
1 2 1 

D98-4341-1 D98-4341-2 D98-4341-3 

--

NA NA NA 

NA NA NA 

3.42 0.44 J 7.26 D 
154 41.7 349 D 

7.5 J* 7.4 J* NA 

J*- Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 
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LEGEND: 

• • 
Table 7-4 

SWMU 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

Volatiles 
NA 

04B50/DP2 04B50/DP2D 
06/09/1998 06/09/1998 

1 1 
2 2 

098-4341-6 D98-4341-7 

------------- --- -------
Duplicate 

.. -~----------

I + -- ----------
i NA NA 
I ·---- --·- ---- .. - - -- ----- ···-·-

---~---~-----~---------1: Sample Point: 04B49/DP2 04849/D 
Date Sampled: 06/09/1998 06/09/19 

Sample Depth From: 1 2 
Sample Depth To: 2 3 

Laboratory Number: D98-4341-4 D98-434 
Sample Type: ' .. . .. -···· ' . -- ···-- j .. . .. . . ·-· .. 

i UNITS ' · . I 

~ 
NA 

Total Detected VOCs - t·· .... - ... -----···· - -----··-· 
-~ .... ~.-

UNITS_( _ 
, NA , NA 

j t -t - -

fi;~~;:~~tal ---~---i ;~;] -~ .. -- .~······· . ·.-. ~---;~:~9-
-- ------ ------~- -------------- --·---·--·----

Physical Properties of Soil UNITS -----------·------ ______ _ 
pH S!J ---~- __ _!-!_A __ 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-20-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

---
D 5.13 
D 333 

----------

NA 

J - Qual~ied as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

D 
D 

• 
04B50/DP3 04B50/DP4 
06/09/1998 06/09/1998 

2 3 
3 4 

D98-4341-8 D98-4341-9 

------------ -

--- ·-· -- . ·- -----·-t------~--
NA NA 

-------·-----. 

1---··---- .. ----··--
NA 

t-------··-····-----
NA 

1-------~-~-

1.44 DJ 0.75 
174 D 94.3 

NA NA 

J*- Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 
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• 

• 

• 

Table 7-5 
SWMU 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

20 OAF SSL Sample with Sample Sample Result 

Parameter (mglkg) SSL Exceedence Depth (ft) (mglkg) 

Cadmium, Total 8 04G01 I SR1 0-0.5 127 J* 

04G01 I SR2 0.5-0.8 134 J* 

04G01 I SR20 0.5-0.8 117 J* 

04G021 SR1 0-0.5 141 J* 

04G02 I SR2 0.5- 1 56.6 

04G031 SR1 0-0.2 152 J* 

04G03 I SR2 0.5-1 34.9 J* 

04G041 SR1 0-0.2 13.8 J* 

04G041 SR2 0.5-1 61.3 J* 

04002 I SR1 0-0.5 312 0 

040061 SR1 0-0.5 34.4 0 

040091 SR1 0-0.5 544 0 

04015 I SR1 0-0.5 44.1 0 

04016 I SR1 0-0.5 11.3 

04017 I SR1 0-0.5 39.7 0 

04021 I SR1 0-0.5 8.48 0 

040241 SR1 0-0.5 19.9 0 

04027 I SR1 0-0.5 321 0 

040291 SR1 0-0.5 94 0 

04030 I SR1 0-0.5 11.4 

04031 I SR1 0-0.5 32.7 0 

04037 I SR1 0-0.5 8.9 0 

04803 I OP1 3.5-4 137 

04803 I DP2 6-6.5 37.7 

04803 I OP3 6.5-7.5 77.4 

04804 I OP1 1.5-2 330 

048041 DP2 4.5-5 429 

04804 I DP3 7-7.5 328 

04805 I DP2 2-2.5 128 

04806 I DP1 0-0.5 54.1 

04806 I OP2 1 -2 16.3 

04807 I DP1 0-1 17.2 0 

04807 I OP2 1 -2 10.6 0 

048081 OP1 0-1 13.8 0 

04816 I OP2 1 -2 14.6 0 

04816 I OP2D 1 -2 25.2 0 

04816 I DP4 3-4 458 0 

04818 I OP3 2-3 16.7 0 

04819 I OP2 1 -2 13.9 

04822 I DP1 0- 1 8.3 0 

04831 I OP1 0-1 17.2 D 

04831 I OP2 1 -2 10.7 D 

04831 I OP3 2-3 11.1 D 

04831 I DP4 3-4 8.93 D 

04833 I DP3 2-3 63.7 0 

04835 I DP2 1 -2 36.5 D 

6/10/99 K:larmcorfi\wci\rfirptllables\Tbl07 _S.xls Page 1 of4 



• 

• 

• 

Table 7-5 
SWMU 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

20 DAFSSL Sample with Sample Sample Result 

Parameter (mglkg) SSL Exceedence Depth (ft) (mglkg) 

Cadmium, Total 8 048361 DP4 3-4 681 D 

(continued) 04837 I DP1 0-1 12.2 D 

04840 I DP1 0-1 139 0 

04840 I DP2 1-2 156 D 

04840A I OP5 4-5 101 0 

04841 I DP2 1-2 37.2 D 

04841 I DP5 4-5 39.1 D 

04841 I OP6 5-6 17.4 0 

048421 OP1 0-1 12.3 0 

04842AI DP2 1-2 20.9 0 

04842A I DP3 2-3 56.8 D 

04842AI OP4 3-4 41.4 D 

04842A I DP5 4-5 304 D 

04842AI OP6 5-6 241 D 

04843 I OP1 0- 1 46.3 D 

048431 OP2 1-2 51.6 0 

048431 DP3 2-3 267 D 

048431 DP4 3-4 13.7 

04843 I DP5 4-5 25.4 D 

04843 I DP6 5-6 9.1 

048441 DP2 1-2 71.3 D 

048441 DP3 2-3 87.4 0 

048441 OP4 3-4 14.8 D 

048441 DP5 4-5 12.6 0 

048441 DP6 5-6 9.7 0 

04845 I OP2 1-2 150 0 

04845 I OP3 2-3 323 0 

048451 OP4 3-4 10.9 D 

Lead, Total 400 04G01 I SR1 0-0.5 5,150 

04G01 I SR2 0.5-0.8 5,240 

04G01 I SR2D 0.5-0.8 4,530 

04G021 SR1 0-0.5 5,860 

04G02 I SR2 0.5-1 2,420 

04G031 SR1 0-0.2 6,260 

04G03 I SR2 0.5-1 1,410 

04G041 SR1 0-0.2 540 

04G041 SR2 0.5-1 1,940 

04002 I SR1 0-0.5 12300 D 

040061 SR1 0-0.5 1390 D 

04009 I SR1 0-0.5 20700 D 

04015 I SR1 0-0.5 1980 0 

04016 I SR1 0-0.5 493 

04017 I SR1 0-0.5 1990 0 

040241 SR1 0-0.5 1020 0 

04027 I SR1 0-0.5 11500 0 

040291 SR1 0-0.5 3060 0 
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• 

• 

• 

Table 7-5 
SWMU 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

20 OAF SSL Sample with Sample Sample Result 

Parameter (mglkg) SSL Exceedence Depth (ft) (mglkg) 

Lead, Total 400 04030 I SR1 0-0.5 473 

(continued) 04031 I SR1 0-0.5 1240 0 

04803 I OP1 3.5-4 5,820 

048031 DP2 6-6.5 1,700 

04803 I OP3 6.5-7.5 2,970 

04804 I DP1 1.5-2 13,500 

048041 DP2 4.5-5 18,800 

04804 I OP3 7-7.5 16,700 

04805 I OP2 2-2.5 4,940 

048061 DP1 0-0.5 2,160 

04806 I DP2 1-2 650 

04807 I OP1 0-1 716 0 

04807 I OP2 1-2 587 0 

04808 I OP1 0-1 1510 0 

04808 I DP2 1-2 571 0 

04816 I DP2 1-2 750 0 

04816 I OP2D 1-2 909 D 

04816 I DP4 3-4 18400 0 

04818 I DP3 2-3 719 0 

04819 I OP2 1-2 526 

04819 I OP4 3-4 1030 0 

04831 I DP1 0-1 905 OJ* 

04831 I DP2 1 -2 439 OJ* 

04831 I OP3 2-3 411 OJ* 

04831 I DP4 3-4 598 OJ* 

04833 I OP3 2-3 2490 OJ* 

04835 I OP2 1-2 4090 OJ* 

04836 I DP4 3-4 31500 OJ* 

04837 I DP1 0-1 518 OJ* 

04840 I DP1 0-1 6560 OJ* 

04840 I DP2 1-2 6670 OJ* 

04840A I DP5 4-5 4110 OJ* 

04841 I DP2 1-2 1730 OJ* 

04841 I DP5 4-5 1710 OJ* 

04841 I OP6 5-6 806 OJ* 

04842 I DP1 0-1 594 OJ* 

04842A I OP2 1-2 882 OJ* 

04842A I OP3 2-3 2340 OJ* 

04842A I DP4 3-4 1840 OJ* 

04842AI OP5 4-5 13400 OJ* 

04842AI DP6 5-6 13800 0 

04843 I DP1 0-1 1700 OFJ* 

048431 OP2 1-2 2390 OFJ* 

04843 I DP3 2-3 12600 OFJ* 

048431 OP4 3-4 622 OFJ* 

04843 I OP5 4-5 1130 OFJ* 

6/10199 K:\armcorfi\wcilrfirptltables\Tbi07 _S.xls Page 3of4 



• 

• 

• 

Table 7-5 
SWMU 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

20DAFSSL Sample with Sample Sample Result 

Parameter 

Lead, Total 

(continued) 

(mg/kg) SSL Exceedence Depth (ft) 

400 04644/ DP2 1-2 

04644/ DP3 2-3 

04644/ DP4 3-4 

04644/ DPS 4-5 

04644/ DP6 5-6 

04645/ DP2 1 -2 

04645/ DP3 2-3 

04845 I DP4 3-4 

Notes: 

D = Sample was diluted prior to analysis. 

OAF = Dilution Attenuation Factor 

F = Parameter was detected in corresponding equipment rinsate blank. 

ft =feet 

J* = Qualified as estimated by BMWCI during the QC evaluation. 

SSL = Soil Screening Level 

6/10199 K\armcorfi\wci\rfirptllables\Tbl07 _5.xls 

{mglkg) 

3250 DFJ* 

4150 DFJ* 

818 DFJ* 

795 DFJ* 

716 DFJ* 

6730 DFJ* 

13400 DFJ* 

490 DFJ* 
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• • 
Table 7-6 

SWMU 4 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

• 
--

Sample Point: 04B02/DW1 04B05/DW1 04B05/DW1D 04B06/DW1 04B08/DW1 04B08/DW1D 04B10/DW1 
Date Sampled: 04/21/1997 04/25/1997 04/25/1997 04/25/1997 05/20/1998 05/20/1998 05/20/1998 

Sample Depth From: 5.5 2 2 5 15 15 15 
Sample Depth To: 7.5 7 7 7 17 17 17 

Laboratory Number: D97-4833-7 D97-5144-13 D97-5144-14 D97-5144-17 D98-3837-6 D98-3837-7 D98-3837-8 
Sample Type: Duplicate Duplicate 

:~~:: .. ,.. I ~:::: ND NA : NA - NA --~ NA_ ,-- NA 
-·-----------·-··----·----~~- ----------~-------~--~- -----~-----·- --------- ----------
2,4-Dimethylphenol ug/L 65.1 11 U 11 U 10.7 U NA NA NA 
2-Methylphenol ug/L 5.5 J 11 U 11 U 10.7 U NA NA NA 
4-Methylphenol ug/L 21.8 11 U 11 U 10.7 U NA NA NA 
Phenol ug/L 27.9 11 U 11 U 10.7 U NA NA NA 

Total Detected SVOCs UNITS 
Total Semi-Volatiles ug/L -~ 120.3 NO -r NO ---- I NO -- ---1 NA I NA NA 

Metals, Dissolved UNITS ------- ···----- ---- ------- --------------- --------- ---- -------···· 

Cadmium, Dissolved mg/L 0.005 U 0.005 U 0.005 U 0.0025 J NA NA NA 
Lead, Dissolved mg/L - 0.158 0.0228 I 0.0214 1 0.0794 1 0.005 u l 0.005 U l 0.005 U 

Water Quality Parameters UNITS 
pH - su 1 11.4 J* 1 NA NA -- r NA 1 NA 1 NA NA 

LE6ENB. B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-02-1999 

F • Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO • Not Detected 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 

J• • Qualified as estimated in the QC evaluation 
u• . Qualified as undetected in the QC evaluation 

Page 1 of 3 



• • 
Table 7-6 

SWMU 4 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

---

04B18/DW1 04B20/DW1 
05/21/1998 05/21/1998 

18 19 
20 21 

D98-3865-5 D98-3865-6 

Sample Point: 04B12/DW1 04B14/DW1 04B16/DW1 
Date Sampled: 05/22/1998 05/21/1998 05/21/1998 

Sample Depth From: 19 15 18 
Sample Depth To: 21 17 20 

Laboratory Number: D98-3877-1 D98-3865-2 D98-3865-1 
Sample Type: 

Volatiles i UNITS 
NA NA NA NA NA 

.. ~- --

NA NA 
NA NA 
NA NA 
NA NA 

E~~~~~ -r~s__:- r-: --r --: 
Phenol 1 ug/L NA NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles ug/L r NA - --r NA 

UNITS 

1 
- -1 ··-- --------- --·-

Cadmium, Dissolved mg/L NA NA 
Lead, l)issolved 1119/L 0.005 u 0.005 u u 
Water Quality Parameters UNITS 

pH su I NA NA 

04B21/DW1 
05/21/1998 

20 
22 

D98-3865-7 

NA 

NA 
NA 
NA 
NA 

• 
04B24/DW1 
05/20/1998 

15 
17 

D98-3837-1 

NA 

NA 
NA 
NA 
NA 

+------NA------r-~- - NA--

NA 
0.005 

NA NA 

u 

R - Qualdied as unusable in the QC evaluation 
NA - Not Analyzed 

T - Detected in associated trip blank 
NO - Not Detected 

U - Qualdied as undetected by the laboratory u·- Qualdied as undetected in the QC evaluation 

04-02-1999 Page 2 of 3 



LEGEND: 

• • 
Table 7-6 

SWMU 4 Phases 1 and 2 Direct-Push Groundwater Results 
Armco Kansas City Facility 

Sample Point: 04B25/DW1 04B26/DW1 04B27/DW1 
Date Sampled: 05/20/1998 05/20/1998 05/20/1998 

Sample Depth From: 9 12 15 
Sample Depth To: 11 14 17 

Laboratory Number: D98-3837-2 D98-3837-3 D98-3837-4 
Sample Type: 

'Volatiles UNITS 
NA NA NA 

Semivolatiles UNITS 
- --~--------···--··-·--·------- -- --·····-·--· 

2,4-Dimethylphenol ug/L NA NA NA 
2-Methylphenol ug/L NA NA NA 
4-Methylphenol ug/L NA NA NA 
Phenol ug/L NA NA NA 

Total Detected SVOCs UNITS 
Total Semi-Volatiles ug/L 1 NA NA NA 

Metals, Dissolved UNITS 

I r-- - ~ 

I Cadmium, Dissolved mg/L NA NA NA 
, Lead, Dissolved mg/L 0.005 u 0.005 u 0.005 u 

-

I Water Quality Parameters ' UNITS 
I pH - I su NA NA NA 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qual~ied as estimated by the laboratory 
U - Qualified as undetected by the laboratory 

NA - Not Analyzed NO - Not Detected 

04-02-1999 

04B28/DW1 
05/20/1998 

12 
14 

D98-3837-5 

NA 

NA 
NA 
NA 
NA 

NA 
0.005 u 

NA 

• 

J•- Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 

Page 3 of 3 
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• 

• 

Table 7-7 
SWMU 4 Groundwater Results Exceeding Screening Limits 

Armco Kansas City Facility 

MCL Sample with Sample Sample Result 

Parameter (mg/L) MCL Exceedence Depth (ft) (mg/L) 

Lead, Dissolved 0.015 04B02 I DW1 5.5-7.5 0.158 

04B05 I DW1 2-7 0.0228 

04B05 I DW1D 2-7 0.0214 

04B06 I DW1 5-7 0.0794 

Notes: 

ft =feet 

MCL = Maximum Contaminant Level 

6/10/99 Klarmcorfi\wci\rfirptltables\Tbl07 _7.xls Page1of1 
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LEGEND 

DIRECT -PUSH BORING LOCATION 

l 
l 

DISCRETE SURF ACE SOIL SAMPLING LOCATION 

LOCATION OF SURFACE SOIL SAMPLE GRID 

SWMU OR AOC BOUNDARY 
RAILROAD 

NOTES: 

1. DIRECT -PUSH REFUSAL WAS ENCOUNTERED 
AT THE FOLLOWING LOCATIONS FOR 
SUBSURFACE SOIL SAMPLING: 04B09, 
04B10, 04B12, 04817, AND 04829. 

·........ . . 100' 0' 100' 200' 

SCALE IN FEET 

Figure 7-1 
SWMU 4 SOIL AND 

GROUNDWATER 
SAMPLING LOCATIONS 
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METALS SOIL DETECTIONS JIBOVE SSLs 

DEPTH SAMPLE RESULT DEPTH S~~l RESULT SAMPLE (ft bas) (mg/KgJ SAMPLE (ft bas> ( Ka-> 
CADI.IIUM (SSL =8 mo/Kol LEAD (SSL =400 ma/Ka> 
04803/DPl 3.5-4 137 04803/DP1 3.5-4 5820 
04803/DPZ 6-6.5 37.7 04803/DP2 6-6.5 1700 
04803/DP3 6.5-7.5 77.4 04803/DP3 6.5-7.5 2970 
04804/DPl 1.5-2 330 04804/DP1 1.5-2 13500 
04804/0?2 4.5-5 429 0480410?2 4.5-5 18800 
04804/0?3 7-7.5 328 04804/DP3 7-7.5 16700 
04805/DPZ 2-2.5 128 04805/DP2 2-2.5 4940 
04806/DP1 0-0.5 54.1 04806/0?1 0-0.5 2160 
04806/0?2 1-2 16.3 04806/0?2 1-2 650 
04807/0?1 0-1 17.2 0 0480710?1 0-1 716 0 
04807/0PZ 1-2 tl.6 0 04807/DPZ 1-2 587 D 
04808/0?1 0-1 1:3.8 0 04808/DP1 0-1 1510 0 
04816/DP2 1-2 14.6 0 04808/DPZ 1-2 571 D 
04816/0?20 1-2 25.2 0 04816/0PZ 1-2 750 0 

04816/DP4 3-4 458 D 04816/0?20 1-2 909 D 
04818/0P3 2-3 16.7 0 04816/DP4 3- 4 18400 0 
04819/DP2 1-2 13.9 04818/0?3 2-3 719 D 
04822/DP1 0- 1 8.3 D 04819/DP2 1-2 526 
04831/DP1 0-1 17.2 D 04819/0P4 3-4 1030 D 

04831/DP2 1-2 10.7 D 0483110?1 0-1 905 OJ• 

04831/DP3 2-3 11.1 D 048311DP2 1-2 439 OJ• 

048311DP4 3-4 8.93 0 0483110?3 2-3 411 OJ• 
04833/DP3 2-3 63.7 D 048311DP4 3-4 598 DJ• 
04835/0?2 1-2 36.5 0 04833/0?3 2-3 2490 OJ• 
o4836tOP4 3-'4 ~8( D 04B35/DP2 1-2 4090 Od•-

04837/0?1 D-1 12.2 D 04836/0?4 3-4 31500 DJ• 
04840/0?1 0-1 139 D 04837/0?1 D-1 518 DJ• 
04840/DP2 1-2 156 D 048oi-O/DP1 D-1 6560 DJ• 
04840AIOP5 4-5 101 D 04840/DP2 1-2 6670 OJ• 
0484VDP2 1-2 37.2 D 048oi-OA!DP5 4-5 4110 OJ• 
0484VDP5 4-5 39.1 0 048-t-1/0P2 1-2 1730 DJ• 
048411DP6 5-6 17.4 D 048oi-1/0P5 4-5 1710 DJ• 
04842/0?1 0-1 12.3 0 04841/0PS 5-6 806 OJ• 
04842AIDP2 1-2 20.9 D 04842/DP1 D-1 594 OJ• 
04842A/DP3 2-3 56.8 D 048-t-2AIDP2 1-2 882 OJ• 
04842AIDP4 3-4 41.4 D 04Boi-2AIOP3 2-3 2340 OJ• 

04842A/DP5 4-5 304 0 048-t-2AIDP4 3-4 1840 OJ• 
04842AIDP6 5-6 241 0 048-I-2AIOP5 4-5 13400 OJ• 
04843/0P1 0-1 46.3 0 048-t-2AIOP6 5-6 13800 0 
04843/0PZ 1-2 51.6 0 04843/DP1 D-1 1700 DFJ• 

04843/0P3 2-3 267 0 04843/0P2 1-2 2390 OFJ• 

04843/0P4 3-4 13.7 048-1-3/0?3 2-3 12600 DFJ• 

04843/DP5 4-5 25.4 0 04Boi-3/DP4 3-4 622 OFJ• 

04843/0PB 5-6 9.1 048oi-3/0P5 4-5 1130 OFJ• 

04844/DPZ 1-2 71.3 D 
04844/0P2 1-2 3250 DFJ• 

04844/0?3 2-3 87.4 D 04844/DP3 2-3 4150 OFJ• 

04844/DP4 3-4 14.8 0 04844/0?4 3-4 818 DFJ• 

04844/0P5 4-5 12.6 0 04844/0?5 4-5 795 DFJ• 

04844/DPS 5-6 9.7 0 04844/0P6 5~6 716 OFJ• 
04845/0P2 1-2 150 0 048-1-5/DPZ 1-2 6730 DFJ• 

04845/0P3 2-3 323 D 04845/DP3 2-3 13400 DFJ• 

04845/0P4 3-4 10.9 0 04B ... 5/DP4 3-4 490 DFJ• 

04D02/SR1 o~ o.s 312 D 
04002/SR1 0-0.5 12300 0 

04006/SR1 0-0.5 34.4 0 04D06/SR1 0-0.5 1390 D 

04009/SR1 0-0.5 544 D 04D09/SR1 0-0.5 20700 D 
04015/SRl 0-0.5 44.1 D 04D15/SR1 0-0.5 1980 D 

04016/SR1 0-0.5 11.3 04D16/SR1 0-0.5 493 
04017 /SR1 0-0.5 39.7 0 04017/SR1 0-0.5 1990 0 
04D211SR1 0-0.5 8.48 D 04D24/SR1 0-0.5 1020 D 
04024/SR1 0- 0.5 19.9 D 04D27/SR1 0-0.5 11500 D 
04027/SR1 0-0.5 321 D 04D29/SR1 0-0.5 3060 D 
04D29/SR1 0-0.5 94 D 04030/SR1 0-0.5 473 
04D30/SR1 0-0.5 11.4 04D311SR1 0-0.5 1240 D 
040311SR1 0-0.5 32.7 0 04G011SR1 0-0.5 5150 
04D37/SR1 0-0.5 8.9 04G011SR2 0.5-0.8 5240 
04D38/SR1 0-0.5 3.31 0 04G011SR2D 0.5- 0.8 4530 
04G01/SR1 0-0.5 127 J• 04G02/SR1 0-0.5 5860 
04G01!SR2 0.5-0.8 1:34 J• 04G02/SR2 0.5-1 2420 
04G011SR20 0.5-0.8 117 J• 04G03/SR1 0-0.2 6260 
04G02/SR1 0-0.5 141 J• 04G03/SR2 0.5-1 1410 
04G02/SR2 0.5-1 56.6 04G04/SR1 0-0.2 540 
04G03/SR1 0-0.2 152 J• 04G04/SR2 0.5-1 1940 
04G03/SR2 0.5-1 34.9 J• 
04G04/SR1 0-0.2 1:3.8 J• 
04G04/SR2 0.5-1 61.3 J• 

QUALIFIER NOTES: 
D - DILUTED SAMPLE 
J• - QUALIFIED AS ESTIMATED DURING QC EVALUATION 
F - COMPOUND DETECTED IN ASSOCIATED RINSATE BLN>I< 

LEGEND NOTES: 

• 
~ 

I 
B 

0 
0 

DIRECT -PUSH BORING LOCATION 

DISCRETE SURFACE SOIL SAMPLING LOCATION 
LOCATION OF SURFACE SOIL SAMPLE GRID 

LEAD AND/OR CADMIUM RESULT (mg/Kgl 
ABOVE SSLs (SEE INSET TABLE> 

LEAD AND CADMIUM RESULTS (mg/Kgl 
BELOW SSLs 

XRF DATA ONLY, SEE APPENDIX 

NO SAMPLE WAS COLLECTED AT THIS 
DEPTH INTERVAL 

SAMPLING STRATEGY: SHORTER HATCH 
LINES INDICATE THE DEPTH BELOW 
GROUND SURFACE WHERE EACH MARK 
REPRESENTS AN ADDITIONAL ONE FOOT 
OF DEPTH; LONGER HATCH LINES 
REPRESENT THE SAMPLE DEPTH 
INTERVALS. 

SWMU BOUNDARY 
RAILROAD 

1 DIRECT -PUSH SOIL SAMPLES 
COLLECTED DURING RFI PHASE 1 
(1997) AND PHASE 2 (1998). 

•. COMPOSITE SURF ACE SOIL SAMPLES 
COLLECTED DURING RFI PHASE 1 
(1997). 

J. DISCRETE SURF ACE SOIL SAMPLES 
COLLECTED DURING RFI PHASE 2 

: (1998). 
14. ALL DISCRETE SURF ACE SOIL SAMPLES 

1 WERE COLLECTED FROM 0-0.5 
FEET BGS. 

I 
5. DIRECT -PUSH REFUSAL WAS ENCOUNTERED 

AT THE FOLLOWING LOCATIONS: 04809, 
04810, 04B12, 04B17, AND 04B29. 

6. SEE SWMU 4 DATA RESULTS 
TABLES FOR ADDITIONAL SAMPLE 
INFORMATION. 

100' 0' 100' 200' 
-----~~ 

SCALE IN FEET 

Figure 7-2 

SWMU 4 LEi\D AND 
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• 

SWMUS 
PLANT RUBBLE LANDFILL 

(ARMCO PROPERTY) 



• 

• 

• 

8.0 SWMU 5- PLANT RUBBLE LANDFILL 

8.1 SWMU BACKGROUND 

8.1.1 Description of SWMU 

The Plant Rubble Landfill (SWMU 5), located on Armco property (see Figure 1-2), is a landfill 

which was utilized by Armco from 1980 to 1993 to manage rubble and demolition materials. 

The landfill was capped in 1996. During use of the landfill, inspections were made daily to 

document the types of materials disposed of in the landfill and assure that only rubble and 

demolition material were placed in the landfill. These materials were generated as part of the 

overall operation and maintenance activities at the Facility. The vast majority of the landfill 

contents were concrete, sand, earth, rock, etc. Using an elevation of 730 feet above MSL for the 

bottom of the landfill and the topographic contours for the top of the landfill (see Figure 8-1), the 

volume contained in the landfill was estimated at 120,000 cubic yards. The SWMU covers an 

approximate area of less then 3 acres. 

Based on the types of materials handled at SWMU 5, the primary constituents of potential 

concern were lead and cadmium. 

8.1.2 Release Potential 

There are no records of any spills or releases associated with SWMU 5. Currently there is 

limited potential for release due to the nature of the material contained in the landfill and the soil 

cap and vegetative cover constructed over the SWMU. Potential media of concern include 

subsurface soil and groundwater. 

8.2 SCOPE OF ACTIVITIES COMPLETED 

Potential impact to the environment at this SWMU was evaluated through the collection of 

groundwater samples. Table 8-1 presents a summary ofthe investigation activities for SWMU 5 . 

Figure 8-1 depicts the sampling locations. 
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Groundwater samples were collected from six direct-push boring locations (Borings 05B01 

through 05B06) around the perimeter of SWMU 5 as specified in the RFI Workplan (BMWCI, 

1996a). Sample depths ranged from 18 to 21 feet bgs, and all samples were collected from the 

upper 10 feet of the water table. Samples were field filtered and analyzed for dissolved cadmium 

and lead. 

8.3 NATURE AND EXTENT OF DISSOLVED METALS CONTAMINATION IN 

GROUNDWATER 

Table 8-2 presents the analytical results for SWMU 5. Dissolved cadmium and lead were not 

detected in the groundwater samples. Since no detections of dissolved cadmium and lead 

occurred, their respective groundwater screening MCLs were not exceeded. As shown on Figure 

8-2, the nature and extent of dissolved cadmium and lead in groundwater was adequately 

characterized at SWMU 5. 

Borings could not be installed on the north side of SWMU 5 due to the adjacent RCRA Landfill . 

Although groundwater samples were not collected to the north of SWMU 5 during the RFI, 

monitoring well data for the RCRA Landfill from 1988 through 1997 has not shown the presence 

of dissolved cadmium and lead above MCLs in the groundwater on its north side. This data 

supports the characterization of groundwater nature and extent for SWMU 5. Data from the 

RCRA Landfill monitoring program is contained in Appendix V. 

8.4 FATE AND TRANSPORT POTENTIAL 

Potential migration pathways for SWMU 5, as summarized in Table 3-1, include subsurface 

pathways (soil transfer to groundwater and groundwater transport). A soil cap with vegetative 

cover is constructed over SWMU 5 that limits storm water runoff contacting landfill materials 

and prevents landfill materials from becoming airborne. Therefore, storm water runoff, surface 

water transport, and airborne dust transport are not considered pathways for contaminant 

migration at SWMU 5 . 
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The nature and extent of contamination at SWMU 5 was assessed through the collection of 

groundwater samples. Dissolved cadmium and lead were not detected. The presence of the soil 

cap will continue to minimize storm water infiltration through the landfill. Therefore, 

constituent migration via soil transfer to groundwater and groundwater transport is not expected 

forSWMU 5. 

8.5 RISK EVALUATION 

A risk evaluation for the Facility was conducted (see Appendices X and Y). The following 

subsections provide a summary of specific risk evaluation conducted for SWMU 5. 

8.5.1 Human Health Evaluation 

Since no chemicals were detected at concentrations exceeding risk screening levels, further 

human health risk evaluation was not conducted for SWMU 5 . 

8.5.2 Ecological Evaluation 

Since SWMU 5 is a capped landfill, no significant ecological exposure pathways were 

completed. Therefore, an ecological risk evaluation was not conducted for SWMU 5. 

8.6 SUMMARY 

SWMU 5, located in the eastern portion of the Facility, is a closed landfill previously utilized to 

manage plant rubble and demolition materials. It covers an approximately area of less than 3 

acres. Groundwater samples were collected around the west, south, and east sides of the SWMU 

for dissolved cadmium and lead analyses. No detections of dissolved cadmium or lead occurred 

in the six groundwater samples. Direct-push groundwater samples could not be collected on the 

north side of the SWMU due to the adjacent RCRA Landfill. However, groundwater data from 

monitoring wells located on the north side of the RCRA Landfill from 1988 through 1997 has 

not shown the presence of dissolved cadmium or lead (typically non-detect; limited detections 
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have been below MCLs ). Therefore, the nature and extent of contamination was adequately 

defined at SWMU 5. 

Potential migration pathways at SWMU 5 include soil transfer to groundwater and groundwater 

transport. The potential for soil transfer to groundwater and storm water runoff contacting 

landfill contents is limited due to the soil cap and vegetative cover constructed over the landfill. 

Based on the groundwater data collected at SWMU 5 (no detections of dissolved cadmium and 

lead), constituent migration via soil transfer to groundwater and groundwater transport is not 

expected for S WMU 5. 

A risk evaluation was conducted for SWMU 5. For the human health evaluation, no COPCs 

were identified. Therefore, further human health risk evaluation was not performed. There were 

no significant ecological exposure pathways completed; therefore, an ecological risk evaluation 

was not conducted . 

***** 
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Sample Location 

Point Designator 

Table 8-1 
SWMU 5 Investigation Activities 

Armco Kansas City Facility 

Depth of Chemical Analysis 

Sample Date RFI Dissolved 
(ft) Collected Phase Lead Cadmium Comments 

DIRECT-PUSH GROUNDWATER SAMPLES 
05801 DW1 19-21 3/19/97 1 X X 
05802 DW1 19-21 3/19/97 1 X X 

05803 DW1 18-20 3/19/97 1 X X 
DW1D 18-20 3/19/97 1 X X Field Duplicate 

05804 DW1 18-20 3/19/97 1 X X 
05805 DW1 18-20 3/19/97 1 X X 

DW1MS 18-20 3/19/97 1 X X Matrix Spike 

DW1MSD 18-20 3/19/97 1 X X Matrix Spike Duplicate 

05806 DW1 18-20 3/19/97 1 X X 

Notes: 
ft = feet 

6/1 0/99 K\armcorfi\wc!Vfirptltables\Tbl08 _1.xls 

LabiD 
Number 

D97-3350-1 
D97-3350-2 

D97-3350-3 

D97-3350-4 
D97-3350-5 

D97-3350-6 

D97-3350-7 
D97-3350-8 

D97-3350-9 
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Table 8-2 

SWMU 5 Phase 1 Direct-Push Groundwater Results 
Armco Kansas City Facility 

Sample Point: I 05B01/DW1 05B02/DW1 05B03/DW1 05B03/DW1D 05B04/DW1 
Date Sampled: 03/19/1997 03/19/1997 03/19/1997 03/19/1997 03/19/1997 

Sample Depth From: 19 19 18 18 18 
Sample Depth To: 21 21 20 20 20 

Laboratory Number: I D97-3350-1 D97-3350-2 D97-3350-3 D97-3350-4 D97-3350-5 
Duplicate __ . 

• 
-~ ---

05B05/DW1 05B06/DW1 
03/19/1997 03/19/1997 

18 18 
20 20 

D97-3350-6 D97-3350-9 

Sample Type: , 

f:E~~f}r!..- - i"itt---g~ggi-~~- ·---·----· ·----- -------
0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 
0.003 u 0.003 u 0.003 u 0.003 u 0.003 u 0.003 u 

-. ---- -

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

04-02-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboralory 
U - Qualified as undetected by the laboratory 

J*- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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SWMU 6 AND AOC 4 
RCRA PERMITTED BAGHOUSE DUST STORAGE TANKS AND 

BOILER FURNACE AREA 
(ARMCO PROPERTY) 



• 9.0 SWMU 6- RCRA PERMITTED BAGHOUSE DUST STORAGE TANKS AND 

• 

• 

AOC 4- BOILER FURNACE AREA 

9.1 SWMU 6 AND AOC 4 BACKGROUND 

9.1.1 Description ofSWMU 6 and AOC 4 

SWMU 6 and AOC 4 are located adjacent to each other in an area often referred to as the "tank 

farm area." Due to their proximity, they are presented together in this chapter for the sake of 

brevity and ease of understanding. The combined area of the defined boundaries of SWMU 6 

and AOC 4 was approximately 3 acres. 

SWMU6 

The RCRA Permitted Baghouse Dust Storage Tanks (SWMU 6), located on Armco 

property (see Figure 1-2), were four aboveground storage tanks (ASTs). These ASTs 

were known as Tanks 1, 2, 3, and 5. The ASTs were originally constructed for fuel oil 

storage and were used for oil storage from their initial construction between 194 7 and 

1953 through the early 1980s. Tanks 2, 3, and 5 were approximately 100 feet in diameter 

with a height of approximately 40 feet, and each had a capacity of approximately 

2,350,000 gallons. Tank 1 was approximately 100 feet in diameter with a height of 30 

feet and had a capacity of approximately 1, 750,000 gallons. 

During their use for fuel oil storage, the ASTs stored No.2 and No.6 fuel oil. A central 

aboveground pipeline connected each of the tanks with the pumphouse which was located 

south of Tanks 1 and 2. Tanks 1, 2, and 3 were installed sometime between 1947 and 

1953, and Tank 5 was installed in 1975. At some point, a new pumphouse was installed 

to the northwest of Tank 3 to replace the old pumphouse. The old pumphouse was 

cleaned in 1994 and removed in 1997/1998. The new pumphouse was demolished along 

with the tanks in 1998 . 
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In January of 1983, landfill closure activities began at the RCRA Landfill, and the 

emission control dust generated at the No. 1 and No.2 Melt Shops began being stored in 

the ASTs at SWMU 6. A hazardous waste permit issued to Armco in February 1985 

allowed the storage of K061 waste (i.e. emission control dust) in these ASTs. On July 

15, 1986, Armco ceased adding K061 to the tanks. Between 1987 and June 1991, the 

tanks were emptied and emission control dust was transported off-site for reclamation 

utilizing the Dust Railcar Loading Area- Bar Joist Building (SWMU 1 0). On November 

19, 1990, certifications of closure were submitted to MDNR for Tanks 3 and 5, and on 

August 2, 1991, certifications of closure were submitted to MDNR for Tanks 1 and 2. 

These ASTs were not used for any other purpose after they were cleaned and closed. The 

hazardous waste permit expired in February 1992. A renewal application for a hazardous 

waste permit was submitted in January 1992 but was subsequently withdrawn. 

As part of the closure activities, emission control dust was removed from the tanks and 

the interior walls were vacuumed A high-powered wash followed the vacuum 

procedure. Post-cleaning wipe samples were collected and analyzed for cadmium . 

Results of this analysis for the tanks were located in Appendix A of the RFI Workplan 

(BMWCI, 1996a). 

AOC4 

The Boiler Furnace Area (AOC 4), located on Armco property (see Figure 1-2), 

represents an area containing boilers that were supplied with natural gas supplemented by 

on-site fuel oil. In the past, fuel oil burned in the boilers was supplied from Tank 4 at the 

Fuel Storage Tank Farm and transported by aboveground piping to the Boiler Furnace 

Area. During this time, waste oil accumulated at SWMU 24 and was pumped to Tank 

No. 4 for inclusion in the fuel oil. This practice was performed until 1991 when Armco 

began transporting waste oil off site for fuel blending. In 1993, the boilers were shut 

down and the transfer of fuel oil from Tank 4 ceased. The associated equipment was 

thoroughly cleaned in 1994 . 
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Various records indicate that for a brief time in the 1980s, 1,1,1-TCA may have been 

mixed into the waste oil and subsequently mixed with the fuel oil and utilized in the 

boiler furnaces. There was no mechanism at the Boiler Furnace Area to incorporate the 

addition of any material to the fuel oil supply. 

In early 1998, modifications were made in the SWMU 6 and AOC 4 area. These modifications 

involved the removal of Tanks 1, 2, 3, and 5 (SWMU 6) and Tank 4 (located near AOC 4) along 

with the associated piping formerly used to supply fuel oil to the tanks. These tanks were 

demolished, the associated steel was cut up, and the materials were sold as prepared scrap for 

resmelting. The bases of Tanks 1, 2, 3, and 4 have been partially backfilled. The base of Tank 5 

has been filled with approximately 1-foot of slag. Armco notified USEP A of these modifications 

in a letter dated January 20, 1998, and USEP A and MDNR acknowledged the modifications in a 

letter dated January 29, 1998. 

In a letter dated March 9, 1999, Armco advised USEPA that a strip ofland adjacent to the KCT's 

right-of-way was transferred by deed to the KCT for construction of the Flyover Project to 

relieve transportation congestion and public safety issues in the area. Armco also granted 

ingress/egress easements to KCT in the tank farm area (SWMU 6 and AOC 4) for surface use 

during the construction phase of the Flyover Project. As indicated on Figures 1-2 and 9-1, the 

easement parcel contains both SWMU 6 and AOC 4. 

Based on the types of materials handled at SWMU 6, the primary constituents of potential 

concern were lead and cadmium associated with emission control dust, and possibly petroleum 

hydrocarbons associated with fuel oil. Based on the types of materials handled at AOC 4, the 

primary constituents of potential concern were petroleum hydrocarbons associated with fuel oil, 

cadmium, lead, and VOCs . 
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9.1.2 Release Potential 

The primary release potential at SWMU 6 and AOC 4 was to the surrounding surface and 

subsurface soils. The following paragraphs provide a brief description of any known releases 

that occurred in the area 

SWMU6 

AOC4 

Several minor (less than two cubic yards) dust spills occurred during the time the ASTs 

were used for dust storage. The spills occurred in the area of Tanks 1 and 2 on April 30, 

1984, February 21, 1985, March 6, 1986, and March 26, 1987. The spill areas were 

cleaned in accordance with Armco's contingency plan, and the spilled dust was returned 

to the electric arc furnace. For a July 1987 spill that occurred around Tanks 1 and 2, 

cleanup involved removal and replacement of the contaminated material with aggregate 

fill. 

The potential for releases to have occurred was minimized by the fact that the transport 

mechanisms and trucks used to transport the emission control dust both into and out of 

the tanks were totally enclosed. Potential for release was generally limited to the time 

when the transfer equipment was engaged or disengaged. 

There are no records of any spills or releases associated with AOC 4. 

9.2 SCOPE OF ACTIVITIES COMPLETED 

Potential impact to the environment at SWMU 6 and AOC 4 was evaluated through the 

collection of surface and subsurface soil samples. Tables 9-1 and 9-2 present a summary of the 

investigation activities for SWMU 6 and AOC 4, respectively. Figure 9-1 shows the sampling 

locations . 
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During RFI Phase 1, 14 direct-push borings (06B01 through 06B14) were installed at SWMU 6 

around the perimeter of Tanks 1, 2, 3, and 5. Two additional borings (06B15 and 06B16) were 

planned for the north and west sides of Tank 5, but could not be installed due to inaccessibility of 

the sampling locations. Subsurface soil samples were collected from one depth interval 

(typically 1 to 3 feet bgs) from each boring and analyzed for cadmium, lead, P AHs, and TPH. 

Due to odors and elevated PID readings, a sample was collected from an additional depth 

interval (4 to 5.5 feet bgs) at Boring 06B01. 

Three direct-push borings (A04B02 through A04B04) were installed at AOC 4 around the 

perimeter of Tank 4 during RFI Phase 1. Boring A04B01 was planned for the southwestern side 

of Tank 4, but could not be installed due to inaccessibility of the sampling location. Subsurface 

soil samples were collected from one to two depth intervals (2 to 4 and/or 4 to 6 feet bgs) from 

each boring and analyzed for cadmium, lead, VOCs, P AHs, and TPH. 

During RFI Phase 2 from May to June 1998, XRF screening was used to aid in the 

characterization of soil samples in the field to more thoroughly define the extent of lead. Once 

the XRF screening indicated that the extent of lead had been defmed, samples were sent to the 

analytical laboratory for confirmatory analysis. At SWMU 6 and AOC 4, the majority of the 

samples from the impacted areas were also sent to the analytical laboratory for confirmatory 

analysis to assist in the calibration of the XRF instrument during its initial use in the field. 

During RFI Phase 2, Borings 06B 14A and A04B03A were installed adjacent to their RFI Phase 1 

Borings (06B14 and A04B03, respectively) to further define the vertical extent of cadmium and 

lead. Subsurface soil samples were collected from two to three depth intervals (2 to 4, 4 to 6, 6 

to 8, and/or 8 to 10 feet bgs) from each boring and initially screened for lead using XRF 

spectroscopy. These samples were also submitted to the analytical laboratory for cadmium and 

lead analysis. 

To further define the horizontal extent of cadmium and lead, eight trenches (A04T01, A04T02, 

06T03A and 06T01 through 06T05) were installed during RFI Phase 2. As indicated in 

• Addendum No.3 to the RFI Workplan (BMWCI, 1997d), Trenches A04T01 and 06T01 through 
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06T03 were planned Due to XRF lead results above screening limits, Trench 06T03A was 

installed adjacent to Trench 06T03 in an attempt to define the extent of contamination. During 

installation of Trench 06T03A between Tank 4 (AOC 4) and Tank 5 (SWMU 6), nine drums of 

apparent paint materials and other debris were uncovered The drums appeared to be in excess 

of 25 years old, and no historical information is available regarding their placement in this area. 

Additional paint related-materials were encountered in Trench 06T01. Trench 06T04 was 

installed to better define the extent of the paint-related materials and other debris. 

Approximately six additional drums were encountered in Trench 06T04. All drums were 

removed and overpacked in new drums. Soils that appeared to have been impacted were 

excavated and placed on two layers of plastic and covered with more plastic. Approximately 380 

cubic yards of soil and other materials were removed and disposed. Armco contracted Heritage 

Environmental Services, Inc. of .Kansas City, Missouri to properly dispose of the materials. 

Soil samples were collected from various depth intervals along the length of each trench. 

Samples collected from Trenches 06T02, 06T03 and A04T01 were collected prior to the 

discovery of the paint materials, and these soil samples were analyzed for cadmium and lead . 

Soil samples collected from Trenches 06T01 and 06T03A were analyzed for RCRA metals and 

VOCs due to the paint materials encountered in these trenches. To better characterize the waste 

materials, a sample (06T03A/SBD) of apparent paint waste mixed with soil was collected from 

Trench 06T03A and analyzed for RCRA metals and VOCs. In addition, an unfiltered 

groundwater sample was collected from the bottom of Trench 06T01. Soil samples were not 

collected from the west end of Trench 06T01 (as proposed in Addendum No. 3) because it was 

similar to the east end of the trench. Two Shelby tube soil samples were collected from the 

bottom of Trenches 06TO 1 (19 to 21 feet bgs) and 06T03A ( 17 to 19 feet bgs) for physical 

analysis and permeameter testing. No samples were collected from Trench 06T04 because it was 

located between trenches 06T01 and 06T03A and similar paint related materials were 

encountered there. 

In the fall of 1998, Trenches 06T05 and A04T02 were installed to further define the extent of the 

paint materials and other debris. No additional paint drums were encountered in these trenches, 

• but wire, wood, metal, and other debris were encountered on the east end of Trench 06T05. 
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Subsurface soil samples were collected from five to seven depth intervals (up to 22 feet bgs) at 

various locations along the length of each trench. All subsurface soil samples collected from 

Trenches 06T05 and A04T02 were analyzed for RCRA metals and VOCs. Due to odors 

encountered during the installation of Trench 06T05, additional soil samples were collected and 

analyzed for SVOCs and TPH. At most trenches installed during the RFI, soil sampling began 

when native soil was encountered below the uppermost slag-fill material. 

During RFI Phase 2, demolition activities were concurrently occurring at Tanks 1 through 5. 

Material with an appearance similar to emission control dust was observed on the remaining 

metal base of demolished Tank 5. Six surface soil samples were collected from this area and 

analyzed for lead with XRF spectroscopy. Four samples were sent to the analytical laboratory 

for confirmatory analysis of cadmium and lead. Based upon the analytical results, Armco 

contracted EnviroK.lean, Inc. of Kansas City, Kansas to provide cleaning of the area. 

EnviroK.lean used a vacuum truck to remove visible dust contamination. The vacuum truck 

contained seven cyclones to filter out large particles from the air brought into the storage 

compartment followed by a series of bag house filters for fine particles. Approximately 87 tons 

of material were removed from the Tank 5 area, and placed in an area protected from weather to 

prevent further dispersion. After the dust vacuuming activities, three confirmatory surface soil 

samples (AST5/SR1C through SR3C) were collected from the Tank 5 area and analyzed for 

cadmium and lead. Armco contracted Heritage Environmental Services, Inc. of Kansas City, 

Missouri to properly dispose of the materials. 

USEP A was notified of these unanticipated field conditions in a letter from Armco dated June 1, 

1998. Further information regarding the discovery, removal, and disposal of the paint related 

and dust-like materials was also presented in Armco's Second Quarter 1998 Progress Report 

dated July 15, 1998 and Armco's Third Quarter 1998 Progress Report dated October 14, 1998. 

Berms of gravel to cobble sized slag fill surround the former AST pits at SWMU 6 and AOC 4. 

Exploratory trenches were utilized to sample this material since it was impenetrable by direct

push or hollow-stem auger boring methods. On the floor of the AST pits, there is a 1 to 2 ft. 

• layer of pea gravel-size slag fill underlain by silty clay. Direct-push borings were able to 
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• penetrate through this material. Perched groundwater was occasionally encountered above the 

slag fill I silty clay contact as a result of the lower permeability (and resultant lower infiltration 

rate) of the silty clay. 

9.3 NATURE AND EXTENT OF CONTAMINATION IN SOIL 

Tables 9-3 through 9-7 present the analytical results of the soil samples collected from SWMU 6 

and AOC 4. Figures 9-2, 9-3, and 9-4 show the soil analytical result for metals, VOCs, 

P AHs/SVOCs, respectively. TPH results are presented in Appendix U. 

9.3.1 Metals 

Figure 9-2 shows the analytical results for metals at SWMU 6 and AOC 4. Table 9-8 presents 

the metal results that exceeded screening limits at SWMU 6 and AOC 4. 

Following dust-vacuuming activities in the base of demolished Tank 5, three confirmatory 

• surface soil samples were collected and analyzed for cadmium and lead. Cadmium and lead 

detections in each of these confirmation samples exceeded their 20 DAF SSLs (8 and 400 

mg!Kg, respectively). The highest concentrations of cadmium and lead for these confirmation 

samples were 342 D and 12,700 mg!Kg, respectively. The base of demolished Tank 5 has been 

filled with approximately 1-foot of slag. The vertical extent of cadmium and lead was defined 

by subsurface soil samples collected from direct-push Boring 06B14A. 

• 

During RFI Phases 1 and 2, 24 subsurface soil samples were collected from direct-push borings 

and analyzed for cadmium and lead. Cadmium was detected in 17 of the samples at 

concentrations from 0.34 J to 62.6 D mg!Kg. Lead was detected in all of the samples at 

concentrations from 11.6 to 3,620 D mg!Kg. Cadmium and lead concentrations exceeded their 

20 DAF SSLs in six and five samples, respectively. Cadmium and lead exceedences were 

typically noted in samples collected from the vicinity of Tanks 4 and Tank 5. The vertical extent 

of the cadmium and lead exceedences was limited to the upper 4 to 6 feet of soil at these direct

push boring locations . 
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Exploratory trenches were installed in the vicinity of Tanks 4 and 5 during RFI Phase 2 to further 

defme the horizontal extent of cadmium and lead. Samples collected from Trenches A04T01, 

06T02, and 06T03 were analyzed for cadmium and lead. Due to the discovery of paint-related 

materials during the installation of Trench 06T03A, samples from Trenches 06T03A, 06T05, and 

A04T02 were analyzed for RCRA metals. Ninety-four subsurface soil samples were collected 

from the trenches and analyzed for cadmium and lead or RCRA metals. As shown on Figure 9-

2, samples with exceedences of 20 DAF SSLs were typically encountered in the vicinity of paint

related materials between Tanks 4 and 5. Each of the RCRA metals was detected in at least one 

sample. None of the barium or chromium detections exceeded their screening limits (1,600 and 

3,540 mg!Kg, respectively); the highest detections of barium and chromium were 1,370 and 

2,480 D mg!Kg, respectively. 

Arsenic was detected in 51 of the trench subsurface soil samples. The 20 DAF SSL for arsenic 

(29 mg!Kg) was exceeded in four samples collected from centrally located Trenches 06T01, 

06T03A, and 06T05. The highest arsenic concentration (58. 7 D mg!Kg) was detected in the 

sample collected from the 8 feet bgs depth interval at Trench 06T01, but exceedence of the 20 

DAF SSL was noted up to 14 feet bgs. 

Cadmium was detected in 72 of the trench subsurface samples, and approximately half of the 

detections were below the 20 DAF SSL (8 mg!Kg). The highest cadmium concentration (112 D 

mg!Kg) was detected in the 10 to 12 feet bgs depth interval at Trench 06T03A, but exceedence 

of the 20 DAF SSL was noted up to 18 to 20 feet bgs at Trench 06T03A. 

Lead was detected in all of the trench subsurface soil samples, and approximately 60 percent of 

the detections were below the 20 DAF SSL ( 400 mg!Kg). The highest lead concentration (8,21 0 

D mg!Kg) was detected in the 5 feet bgs depth interval at Trench 06T01, but exceedence of the 

20 DAF SSL was noted up to 18 to 20 feet bgs at Trench 06T03A. 

Mercury was detected in 31 of the trench subsurface soil samples. The 20 DAF SSL for mercury 

(2 mg!Kg) was exceeded in three samples collected from centrally located Trench 06T03A. The 
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highest mercury concentration (9.87 D mg!K.g) was detected in the sample collected from the 8 

to 10 feet bgs depth interval. 

Selenium was detected in 20 of the trench subsurface soil samples. The 20 DAF SSL for 

selenium (5 mg!K.g) was exceeded in five samples collected from Trenches 06T03A and 06T05. 

The highest selenium concentration (96 D mg!K.g) was detected in the sample collected from the 

6 to 8 feet bgs depth interval at Trench 06T03A north of the water line, but exceedence of the 20 

DAF SSL was noted up to 14 to 16 feet bgs at Trench 06T05. 

Silver was detected in 30 of the trench subsurface soil samples. The 20 DAF SSL for silver (34 

mg!K.g) was exceeded in one sample collected from Trench 06T05. This exceedence ( 180 

mg!K.g) was detected in the sample collected from the 12 to 14 feet bgs depth interval. All other 

silver detections were equal to or less than 10 mg!K.g. 

The horizontal extent of metals was defmed to the north, south, and west by samples collected 

from trenches around the perimeter of Tanks 4 and 5. The horizontal extent of metals was less 

clearly defined to the east at Trench 06T03A; further sampling could not be implemented to the 

east due to restrictions caused by the nearby railroad. 

During the removal of drums from Trench 06T03A, a sample (06T03NSBD) of apparent paint 

waste mixed with soil was collected and analyzed for RCRA metals. With the exception of 

selenium and silver, each of the RCRA metals was detected in this sample. However, only the 

cadmium (15.1 D mg!K.g) and lead (625 D mg!K.g) results exceeded their 20 DAF SSLs. Soils 

impacted by apparent paint materials were subsequently removed from the trench and properly 

disposed. 

9.3.2 VOCs 

Figure 9-3 presents the analytical results for VOCs in soil at SWMU 6 and AOC 4. During RFI 

Phase 1, four direct-push subsurface soil samples were collected around the perimeter of Tank 4 
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and analyzed for VOCs, including 1,1,1-TCA. No VOC detections were reported in these 

samples. 

After the discovery of paint related materials in Trench 06T03A, 57 additional subsurface soil 

samples were collected from Trenches 06T01, 06T03A, 06T05, and A04T02 and analyzed for 

VOCs. Total VOC detections ranged from 1.6 to 746.7 Jlg/Kg. The most commonly detected 

VOCs were 2-butanone, acetone, carbon disulfide, ethylbenzene, methylene chloride, toluene, 

TCE, and xylenes. The 20 DAF SSL for methylene chloride (20 Jlg/Kg) was exceeded in four 

samples collected from Trenches 06T01 and 06T03A (ranging up to 53.6 J* Jlg/Kg). No other 

20 DAF SSL exceedences occurred. As shown on Figure 9-3, the horizontal and vertical extent 

of VOC detections was well defined by sampling locations surrounding Trenches 06T01 and 

06T03A. Therefore, the majority of the VOCs appear to be contained between Tanks 4 and 5 

from the railroad to Trench 06T05. 

During the removal of drums from Trench 06T03A, a sample (06T03NSBD) of apparent paint 

waste mixed with soil was collected and analyzed for VOCs. The Total VOC concentration for 

this sample was 796,300 Jlg/Kg. Ethylbenzene (165,000 Jlg/Kg), m,p-xylene (419,000 Jlg/Kg), 

methylene chloride (7,260 DJ Jlg/Kg), o-xylene (176,000 D Jlg/Kg), styrene (5,490 Jlg/Kg), 

toluene (19,700 D Jlg/Kg), and TCE (3,850 DJ Jlg/Kg) were detected in this sample, and all 

detected compounds exceeded their respective 20 DAF SSLs (Table 9-8). Soils impacted by 

apparent paint materials were subsequently removed from the trench and properly disposed. 

9.3.3 P AHs/SVOCs 

Figure 9-4 presents the analytical results for P AHs/SVOCs in soil at SWMU 6 and AOC 4. 

During RFI Phase 1, 19 direct-push subsurface soil samples were collected around the perimeter 

of Tanks 1 through 5 and analyzed for PAHs. Total PAH detections ranged from 0.467 to 10.91 

mg!Kg. None of the direct-push subsurface soil samples had P AH detections that exceeded their 

20 DAF SSLs. Therefore, the vertical and horizontal extent of P AHs was well defined by the 

sampling locations . 
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During RFI Phase 2, odors were encountered dwing the installation of Trench 06T05 . 

Therefore, 21 samples were collected from seven depth intervals (up to 20 feet bgs) at three 

locations along the trench and analyzed for SVOCs. Six samples were non-detect for SVOCs. 

Total SVOC detections ranged from 0.443 to 89.21 mg/Kg. Benzo(a)anthracene (7.8 and 4.1 

mg!Kg) and benzo(b)fluoranthene (7.8 mg/Kg) were the only SVOCs with detections that 

exceeded their 20 DAF SSLs (2 and 5 mg/Kg, respectively). These exceedences were limited to 

the 8 to 12 feet bgs interval in the easternmost vertical profile in Trench 06T05. Therefore, the 

vertical and horizontal extent of SVOCs was defined by the sampling locations. 

9.4 NATURE AND EXTENT OF CONTAMINATION IN GROUNDWATER 

During RFI Phase 2, perched groundwater seeped into Trench 06TO 1 and a single groundwater 

sample was collected and analyzed for RCRA metals and VOCs. Due to incorrect sample 

preservation, the RCRA metals results were subsequently rejected. Ethylbenzene (5.31 J* Jlg/L), 

m,p-xylene (20.6 J* Jlg/L), and o-xylene (4.65 J Jlg/L) were the only VOCs detected; however, 

none of these detections exceeded their groundwater screening MCLs . 

9.5 FATE AND TRANSPORT POTENTIAL 

Potential migration pathways for SWMU 6 and AOC 4, as summarized in Table 3-1, include 

subsurface pathways (soil transfer to groundwater and groundwater transport), the surface 

pathway (storm water runoff), and air pathways (volatilization and airborne dust). 

The nature and extent of contamination at SWMU 6 and AOC 4 were assessed through the 

collection of subsurface soil samples. Only limited surface soil samples (at the locations of the 

former Tank 5) were collected. The constituents detected included metals (primarily cadmium 

and lead), VOCs, and P AHs. Metals in subsurface soil were located throughout the area around 

Tanks 4 and 5, and 20 DAF SSL exceedences (based on soil migration to groundwater) occurred 

to depths of 20 feet bgs (approximate deepest elevation 730 feet above MSL). VOC and SVOC 

exceedences were more limited (two sampling locations and one sampling location, respectively) 

and occurred to depths of 12 feet bgs (approximate deepest elevation 739 feet above MSL) . 

Surface soil exceedences at Tank 5 included cadmium and lead. Based on the data, soil transfer 
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to groundwater could occur. The tendency of metals and P AHs to strongly adsorb to soil and the 

typical slightly basic to basic pH soil conditions at the Facility should limit vertical migration. 

The groundwater table was not encountered during SWMU 6 and AOC 4 investigation activities 

and groundwater samples were not collected. Perched groundwater seeped into one trench 

(Trench 06T01) during soil sampling activities, and concentrations ofVOCs below MCLs were 

detected. During direct-push groundwater sampling at nearby SWMU 24, groundwater was 

typically encountered between 24 to 40 feet bgs (approximate elevations ranging from 708 

[deepest] to 722 [shallowest] feet above MSL). Based on the vertical definition of subsurface 

soil contamination at depths shallower than the saturated zone, the groundwater transport 

pathway is not expected to be significant for SWMU 6 and AOC 4. 

Surface cover material at SWMU 6 and AOC 4 is primarily slag fill, and the former tank bases 

have been partially (Tanks 1, 2, 3, and 4) or completely (Tank 5) backfilled. Storm water runoff 

at SWMU 6 and AOC 4 ponds and infiltrates in low-lying areas in the immediate SWMU/AOC 

area; therefore, storm water runoff should not provide a significant route for contaminant 

migration. Surface soil particulate (dust) could become airborne. The prevailing wind direction 

at the Facility is from the south-southwest to the north-northeast. Due to the presence of the 

surrounding slag berms around the former tank locations airborne dust would likely be trapped in 

the immediate area, therefore limiting the potential for migration of surface contaminants via 

airborne particulate. VOCs in the subsurface may partition to the gas phase and migrate to the 

air pathway. However, based on the limited areas ofVOC contamination, contaminant migration 

via volatilization to the air pathway is not expected to be significant for this area. 

9.6 RISK EVALUATION 

A risk evaluation for the Facility was conducted (see Appendices X and Y). The following 

subsections provide a summary of specific risk evaluation conducted at SWMU 6 and AOC 4 . 
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9.6.1 Human Health Evaluation 

Metals in surface soil, VOCs, SVOCs, and metals in subsurface soil exceeded risk screening 

levels. A HHRA and lead modeling were conducted for SWMU 6 and AOC 4 to evaluate 

potential health risks to possible future on-site worker populations including full-time workers 

and temporary excavation workers. For the exposure scenarios evaluated, it was determined that 

there are no significant noncarcinogenic health effects or carcinogenic risks posed by the COPCs 

detected in soil at SWMU 6 and AOC 4. Assumptions and variables used in risk calculations are 

discussed further in Chapter 4.0 of Appendix X. The results of risk characterization and lead 

modeling are presented in Chapter 5.0 of Appendix X. 

9.6.2 Ecoloeical Evaluation 

Due to lack of sustainable habitat, ecological receptors are not expected to be affected at SWMU 

6 and AOC 4. Therefore, an ecological risk evaluation was not conducted for SWMU 6 and 

AOC4 . 

9.7 SUMMARY 

SWMU 6 and AOC 4, located in the western portion of the Facility, are often referred to as the 

tank farm area. SWMU 6 was four former aboveground storage tanks (ASTs 1, 2, 3, and 5) used 

for fuel oil storage and later used for emission control dust storage. AOC 4 included former AST 

4, used for storage of fuel oil and waste oil for use by the boiler furnaces. The defined SWMU 

and AOC areas were approximately 3 acres in size. The investigation area expanded in size 

around the defined SWMU and AOC areas. Surface soil, subsurface soil, and groundwater 

samples were collected at SWMU 6 and AOC 4 for RCRA metals, VOCs, SVOCs and/or P AHs. 

Figures 9-2 through 9-4 summarize the extent of metals, VOCs, and PAHs/SVOCs detections, 

respectively, in soil at SWMU 6 and AOC 4. During RFI Phase 2, demolition activities were 

concurrently occurring at Tanks 1 through 5. Material with an appearance similar to emission 

control dust was observed on the remaining metal base of demolished Tank 5. Based upon the 

analytical results of surface soil samples collected from the base of former Tank 5, Armco 

contracted EnviroK.lean, Inc. of Kansas City, Kansas to remove visible dust contamination using 
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a vacuum truck. Three confirmatory surface soil samples were collected following the dust 

vacuuming activities, and cadmium and lead were detected at concentrations above their 

respective 20 DAF SSLs (highest concentrations 342 D and 12,700 mg!Kg, respectively). The 

former Tank 5 area has been backfilled with approximately 1-foot of slag. 

Subsurface soil samples were collected from direct-push borings and exploratory trenches. 

Sampling was primarily focused around the vicinity of Tanks 4 and 5 for cadmium, lead, and 

SVOC analyses. However, due to the discovery of paint-related materials during the installation 

of Trench 06T03A, RCRA metals and VOC analyses were also performed on a portion of the 

samples. As shown on the Figures, samples with exceedences of 20 DAF SSLs were typically 

encountered in the vicinity of paint-related materials between Tanks 4 and 5 and occurred to 

depths of 20 feet bgs. Lead and cadmium or RCRA metals analyses were performed on 118 

subsurface soil samples. 20 DAF exceedences were primarily of cadmium and lead (highest 

concentrations 112 D and 8,210 D mg/Kg, respectively), with more limited exceedences (5 or 

fewer samples each) of the other RCRA metals such as arsenic, mercury, selenium, and silver. 

Nineteen subsurface soil samples were analyzed for P AHs or SVOCs, and only limited 

detections of benzo(a)anthracene (two detections at 4.1 and 7.8 mg!Kg) and 

benzo(b)fluoranthene (one detection at 7.8 mg!Kg) exceeded 20 OAF SSLs (2 and 5 mg/Kg, 

respectively). VOCs were analyzed for in 61 subsurface soil samples. Only four detections of 

methylene chloride (ranging up to 53.6 J* J.lg/Kg) exceeded the 20 OAF SSLs (20 J.lg/Kg). The 

extent of VOCs was limited to a smaller area between Tanks 4 and 5. During exploratory 

trenching activities, encountered paint drums and surrounding soil were removed from the 

subsurface and properly disposed of at an off-site facility. 

During RFI Phase 2, perched groundwater seeped into Trench 06TO 1 and a single groundwater 

sample was collected and analyzed for RCRA metals and VOCs. Due to incorrect sample 

preservation, the RCRA metals results were subsequently rejected. Only limited detections of 

VOCs (ethylbenzene and xylenes) occurred and were all below groundwater screening MCLs. 

Potential migration pathways at SWMU 6 and AOC 4 include soil transfer to groundwater, 

• groundwater transport, storm water runoff, volatilization to the air, and airborne dust migration. 
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Soil detections of VOCs, P AHs, and metals exceeded 20 DAF SSLs (based on soil migration to 

groundwater); thus indicating that soil transfer to groundwater could occur. The tendency for 

metals and P AHs to strongly adsorb to soil and the typical slightly basic to basic soil pH 

conditions at the Facility are expected to limit vertical migration in soil. The saturated zone 

groundwater table was not encountered during subsurface soil sample collection and 

groundwater samples were not collected. Based on the vertical definition of subsurface soil 

contamination at depths shallower than the saturated zone, the groundwater transport pathway is 

not expected to be significant for SWMU 6 and AOC 4. 

Storm water runoff ponds and infiltrates in low-lying areas in the immediate SWMU 6 and AOC 

4 area. Airborne dust is expected to be trapped in the immediate area due to the presence of the 

slag berms surrounding the former tank locations and partial backfilling of the area, which 

should limit airborne dust migration of surface soil particulate. The limited detections of VOCs 

in the subsurface soil have the potential to partition to the gas phase and migrate to and via the 

air pathway; however, this pathway is not expected to be significant. 

A risk evaluation was conducted for SWMU 6 and AOC 4. For the human health evaluation, 

metals, VOCs, and P AHs were identified as COPCs in subsurface soil and metals were identified 

as COPCs in surface soil. Therefore, a HHRA and lead modeling were conducted to evaluate 

potential health risks to possible future on-site worker populations including full-time workers 

and temporary excavation workers. No significant risk was posed by the COPCs in soil at 

SWMU 6 and AOC 4 for these exposure scenarios. Due to lack of sustainable habitat for 

ecological receptors, an ecological risk evaluation was not conducted for SWMU 6 and AOC 4. 

***** 
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Sample Location Depth of 

Sample Date RFI 

Point Designator (ft) Collected Phase 

DIRECT-PUSH SUBSURFACE SOIL SAMPLES2 

06801 DP1 0.8-2.8 3124/97 1 

DP2 4-5.5 3124/97 1 

06802 DP1 2.2-4.2 3124/97 1 

DP1R 3124/97 1 

06803 DP1 1.4-3.4 3124/97 1 

06804 DP1 1-3 3124/97 1 

06805 DP1 1.5-3.5 3124/97 1 

06806 DP1 1-3 3124/97 1 

06807 DP1 1-3 3124/97 1 

DP1D 1-3 3124/97 1 

06808 DP1 1-3 3124/97 1 

06809 DP1 2-4 3124/97 1 

06810 DP1 1 .. 3 3124197 1 

06811 DP1 1.2-3.2 3124/97 1 

06812 DP1 5-7 3124197 1 

06813 DP1 0-2 3124197 1 
06814 DP1 0-2 3124197 1 

DP1MS 0-2 3124197 1 

DP1MDS 0-2 3124/97 1 
06814A DP2 2-4 5126198 2 

DP3 4-6 5126/98 2 
DP4 6-8 5126/98 2 

TRENCH 06T01 SUBSURFACE SOIL SAMPLES 
06T01 S81 5 5126198 2 

S82 6.75 5126/98 2 

S83 8 5126/98 2 

S84 6.25 5126/98 2 

GW1 3 10-12 5120/98 2 
06T01 ST-1 19-21 5126/98 2 

TRENCH 06T02 SUBSURFACE SOIL SAMPLES 
06T02 S81 8-10 5/18/98 2 

S81D 8-10 5118198 2 
S82 10-12 5/18198 2 

S83 12-14 5/18/98 2 
S84 14-16 5/18/98 2 

06T02 8811~ 8-10 5116/98 2 
----
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• Table 9-1 
SWMU 6 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 

XRF Total RCRA 

Lead Lead Cadmium VOC svoc Metals 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 

X X 

X X X 
X X X 

X X 
X X 
X X 

X X 
___ L_ ___ ~--- -~- ---

PAH 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

• 
Physical Lab ID 

TPH Analysls1 Comments Number 

X D97-3627-1 

X D97 -3627-19 

X D97-3627-2 
X Rinsate D97-3627-3 
X D97-3627-4 
X D97-3627-5 

X D97-3627-6 

X D97-3627-7 
X D97-3627-8 

X Field Duplicate D97-3627-9 

X D97 -3627-10 

X D97-3627-11 

X D97 -3627-12 

X D97 -3627-13 
X 097-3627-14 
X D97-3627-15 
X D97-3627-16 

Matrix Spike D97-3627-17 
Matrix Spike Duplicate D97 -3627-18 

D98-3897-3 

D98-3897-4 

D98-3897-5 

D98-3898-4/ 9 

D98-3898-4 /10 

D98-3898-4 I 11 

D98-3898-4 /12 

D98-3837-9 
X 

D98-3723-1 
Field Duplicate D98-3723-9 

D98-3723-2 

D98-3723-3 

D98-3723-4 

098-3723-5 
- ----~-- -~-- -- ----
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Sample Location Depth of 

Sample Date RFI 

Point Designator (ft) Collected Phase 
06T02 (cont.) 5812 10-12 5/18/98 2 

5813 12- 14 5/18198 2 
5814 14-16 5/18198 2 

TRENCH 06T03 SUBSURFACE SOIL SAMPLES 
06T03 581 5-7 5/18198 2 

582 7-9 5/18/98 2 
582D 7-9 5/18198 2 
5811 5-7 5/18198 2 
5812 7-9 5/18198 2 

TRENCH 06T03A SUBSURFACE SOIL SAMPLES4 

06T03A 58D5 11 5/18198 2 
581 6-8 5/18/98 2 

581D 6-8 5/18198 2 
582 8-10 5/18/98 2 
583 10-12 5/18/98 2 
584 12-14 5/18/98 2 
585 14-16 5/19/98 2 
586 16-18 5/19198 2 
587 18-20 5/19/98 2 

5818 6-8 5129/98 2 
5828 8-10 5129/98 2 
5838 10-12 5129/98 2 
5811 6-8 5/19198 2 
5812 8- 10 5/19/98 2 
5813 10-12 5/19198 2 
5814 12-14 5/19198 2 
5815 14-16 5/19198 2 
5816 16-18 5/19/98 2 
5817 18-20 5/19198 2 

5814A 12-14 5/19198 2 
5815A 14-16 5/19/98 2 
58118 6-8 5129198 2 
58128 8-10 5129/98 2 
58138 10-12 5129198 2 
5811C 6-8 06/01198 2 
5812C 8-10 06/01198 2 
5813C 10-12 06/01/98 2 
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• Table 9-1 
SWMU 6 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analllsls 

XRF Total RCRA 

Lead Lead Cadmium voc svoc Metals 

X X 

X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 
X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 
X X X 
X X X 

X X 

X X 

• 
Physical LabiD 

PAH TPH Analysls1 Comments Number 
098-3723-6 
D98-3723-7 
D98-3723-8 

D98-3723-10 
D98-3723-11 

Field Duplicate D98-3723-12 
D98-3723-13 
D98-3723-14 

D98-3743-1 
D98-3723-15 

Field Duplicate D98-3723-16 
098-3766-1 
D98-3766-2 
D98-3766-3 
098-3766-4 
D98-3766-5 
098-3766-6 
D98-4020-1 
D98-4020-2 
D98-4020-3 
D98-3766-7 
098-3766-6 
D98-3766-9 
D98-3766-1 0 
D98-3766-11 
D98-3766-12 
D98-3766-13 
D98-3766-15 
D98-3766-14 
D98-4020-4 
D98-4020-5 
D98-4020-6 
D98-4070-1 
D98-4070-2 
D98-4070-3 

---
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Sample Location Depth of 

Sample Date RFI 

Point Designator (ft) Collected Phase 

06T03A ST-1 17-19 05129/98 2 

TRENCH 06T04 SUBSURFACE SOIL SAMPLES8 

TRENCH 06T05 SUBSURFACE SOIL SAMPLES 
06T05 S81 6-8 9/15198 2 

S82 8-10 9/15/98 2 

S83 10- 12 9/15198 2 

SB4 12-14 9/15/98 2 

S85 14- 16 9/15/98 2 

S86 16-18 9/15198 2 

S87 18-20 9/15/98 2 

S811 6-8 9/15/98 2 

S812 8-10 9/15/98 2 

S813 10-12 9/15/98 2 

S814 12-14 9/15/98 2 

S815 14- 16 9/15198 2 

S816 16-18 9/15/98 2 

S817 18-20 9/15/98 2 

S821 6-8 9/15198 2 

S822 8- 10 9/15198 2 

S823 10-12 9/15/98 2 

S823D 10- 12 9/15198 2 

S823MS 10-12 9/15198 2 

S823MSD 10- 12 9/15198 2 
S824 12-14 9/15198 2 
5825 14- 16 9/15198 2 

S826 16-18 9/15/98 2 

S827 18-20 9/15/98 2 

S831 6-8 9/16198 2 
S832 8-10 9/16/98 2 

S833 10-12 9/16198 2 

S834 12-14 9/16/98 2 

S835 14-16 9/16/98 2 
S836 16-18 9/16/98 2 

S837 18-20 9/16198 2 

TANK NO.5 SURFACE SOIL SAMPLES8 

AST5 SR1 0-0.5 5121/98 2 

SR1A 0.5-1 5121198 2 

09/01/1999 K:larmcorfilwcilrfirpt\lables\Tbl09_1.xla 

• Table 9-1 
SWMU 6 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 

XRF Total RCRA 

Lead Lead Cadmium voc svoc Metals 

I 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

PAH 

• 
Physical LabiD I 

TPH Analysls1 
Comments Number 

X 

366017 

366018 
! 

366019 

366020 I 

366021 

366022 I 

366023 
X 366025 

X 366026 
' 

X 366027 

X 366028 

X 366029 

X 366030 
X 366031 

X 366032 
X 366033 
X 366034 
X Field Duplicate 366035 
X Matrix Spike 366034MS 
X Matrix Spike Duplicate 366034MSD 
X 366036 
X 366037 

I 
X 366036 
X 366039 
X 366181 

I X 366182 
X 366183 
X 366184 

I 
X 366185 

X 366186 I 

X 366187 I 

098-3939-1 

D98-3939-2 
-- -- -
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• 
Sample Location Depth of 

Sample Date 

Point Designator (ft) Collected 
AST5 (cont.) SR2 0-0.5 5121198 

SR2A 0.5- 1 5121198 
SR3 0-0.5 5121198 
SR4 0-0.5 5121198 

SR1C 0-0.5 712198 
SR2C 0-0.5 712198 
SR3C 0-0.5 712198 

DIRECT -PUSH GROUNDWATER SAMPLES' 
06806A DW1 30-32 0512211998 
06807A DW1 30-32 0512211998 
06810A DW1 30-32 0512211998 

DW1MS 30-32 0512211998 
DW1MSD 30-32 0512211998 

06811A DW1 35-37 0512211998 

Notes: 
ft = feet 

PAH = Polynuclear Aromatic Hydrocarbons 

RFI 

Phase 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

• Table 9-1 
SWMU 6 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 

XRF Total RCRA 

Lead Lead Cadmium voc svoc Metals 

X X X 
X 
X 
X X X 

X X 
X X 
X X 

X 
X 
X 
X 
X 
X 

Physical 

PAH TPH Analysls1 

RCRA Metals = Resource Conservation and Recovery Act Metals: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. 
SVOC = Semivolatile Organic Compounds 

TPH = Total Petroleum Hydrocarbons (gasoline and diesel range) 
VOC = Volatile Organic Compounds 
XRF = X-Ray Fluorescence Spectroscopy 

Comments 

1 =Soil Physical Characteristics: Moisture content, Atterburg Limits, Percent passing No. 200 Sieve, Cation Exchange Capacity, Total Organic Carbon, 
and Hydraulic Conductivity. 

2 = Samples 06815 and 06816 were not collected due to inaccesible sampling location. 

• 
LabiD 

Number 
098-3939-3 

D98-3939-4 
098-4837-1 
D98-4837-2 
D98-4837-3 

D98-3877-5 
D98-3877-6 
D98-3877-2 
D98-3877-3 
D98-3877-4 
D98-3742-2 

3 = A groundwater sample was collected from perched groundwater seeping into Trench 06T01. Due to incorrect sample preservation, only the VOC results are usable. 
4 = Two trenches divided by a water line were placed at this location. Unless designated, the samples were taken from the trench south of the water line. Sample 

locations are presented from northernmost profile to the southernmost profile. 
5 = Sample 06T03A I S8D represents a sample of apparent paint waste collected from a drum unearthed in the trench. 
6 = No samples were collected from trench 06T04. Debris field was present at this location. 
7 = Trench 06T05 was placed in three segments (A,8,C) from East to West. Sample locations are presented from the easternmost to the westernmost profile. 
8 = Surface soil samples were collected from the floor of Tank No. 5 following its demolition. Based upon the results of those samples, the area was cleaned with 

a vacuum truck. Confirmation samples were collected after vacuuming activities and are labelled SR1C through SR3C. 
9 = Direct-push groundwater sample results are presented and discussed with the SWMU 24 groundwater results (Chapter 18.0). 
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• 
Sample Location Total 

Depth Date 

Point Designator (ft) Collected 

DIRECT-PUSH SUBSURFACE SOIL SAMPLES 

A04801 1 DP1 
DP1D 

A04802 DP1 2-4 3/24/97 
A04803 DP1 4-6 3/25/97 

DP1R 3/25/97 
A04803A DP2 6-8 5/26/98 

DP3 8- 10 5/26/98 
A04804 DP1 2-4 3/25/97 

DP2 4-6 3/25/97 
DP2D 4-6 3/25/97 

TRENCH A04T01 SUBSURFACE SOIL SAMPLES 
A04T01 S81 10- 12 5/19/98 

S82 12- 14 5/19/98 
S83 14- 16 5/19/98 
S84 16- 18 5/19/98 
S811 10- 12 5/19/98 
S812 12- 14 5/19/98 
S813 14- 16 5/19/98 

S813MS 14-16 5/19/98 
S813MSD 14- 16 5/19/98 

S814 16-18 5/19/98 
S811A 10- 12 5/19/98 
S812A 12-14 5/19/98 

TRENCH A04T02 SUBSURFACE SOIL SAMPLES 
A04T02 S81 12- 14 9/14/98 

S82 14- 16 9/14/98 

S83 16- 18 9/14/98 
S84 18-20 9/14/98 
S85 20-22 9/14/98 
S811 12- 14 9/14/98 

S812 14- 16 9/14/98 
S813 16- 18 9/14/98 

S814 18-20 9/14/98 
S815 20-22 9/14/98 

-- - ---

6/10199 K:larmcorfi\wci\rfirptltables\Tbl09_2.xls 

Ta.9-2 
AOC 4 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 

RFI XRF Total RCRA 

Phase Lead Lead Cadmium voc svoc Metals 

1 
1 
1 X X X 
1 X X X 
1 
2 X X X 
2 X X X 
1 X X X 
1 X X X 
1 X X X 

2 X X X 

2 X X X 

2 X X X 

2 X X X 

2 X X X 

2 X X X 
2 X X X 

2 X X X 
2 X X X 

2 X 
2 X X X 
2 X X X 

2 X X 

2 X X 
2 X X 

2 X X 

2 X X 

2 X X 

2 X X 

2 X X 

2 X X 
2 X X 

- --

• 
LabiD 

PAH TPH Comments Number 

Field Duplicate 
X X 
X X 

Rinsate 

X X 
X X 
X X Field Duplicate 

098-3766-18 
098-3766-19 
098-3766-20 
098-3766-21 
098-3766-16 

098-3766-17 
098-3766-22 

Matrix Spike 098-3766-23 
Matrix Spike Duplicate D98-3766-24 

098-3766-25 
098-3766-26 

365710 

365711 
365712 
365713 
365714 
365715 
365716 

365717 

365718 

365719 
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• 
Sample Location Total 

Depth Date 

Point Designator (ft) Collected 
A04T02 5821 12- 14 9/14/98 

S821D 12- 14 9/14/98 
S821MS 12- 14 9/14/98 

S821MSD 12- 14 9/14/98 
S822 14- 16 9/14/98 
S823 16- 18 9/14/98 

S824 18-20 9/14/98 

S825 20-22 9/14/98 

Notes: 

ft = feet 

PAH = Polynuclear Aromatic Hydrocarbons 

Ta.9-2 
AOC 4 Investigation Activities 

Armco Kansas City Facility 

Field Chemical Analysis 

RFI XRF Total RCRA 

Phase Lead Lead Cadmium voc svoc Metals 

2 X X 

2 X X 

2 X X 

2 X X 

2 X X 
2 X X 

2 X X 
2 X X 

PAH TPH Comments 

Field Duplicate 

Matrix Spike 

Matrix Spike Duplicate 

RCRA Metals = Resource Conservation and Recovery Act Metals: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. 
SVOC = Semivolatile Organic Compounds 

TPH = Total Petroleum Hydrocarbons (gasoline and diesel range) 

VOC = Volatile Organic Compounds 

XRF = X-Ray Fluorescence Spectroscopy 
1 = Sample A04801 was not collected due to inaccessibility of sample location. 

6/10199 K:larmcorfi\wci\rfirptltables\Tbl09_2.xls 

• 
I 

LabiD 
' 

Number 

365720 

365721 
365720MS 

365720DP 

365722 
365723 

365724 

365725 
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• • • 
Table 9-3 

SWMU 6 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Semivolatiles -- - -TuiliiTs ---~ · -
Acenaphthene mg/Kg 
Anthracene mg/Kg 
Benzo(a)anthracene mg/Kg 
Benzo(a)pyrene mg/Kg 
Benzo(b)fluoranthene mg/Kg 
Benzo(k)fluoranthene mg/Kg 
Chrysene mg/Kg 
Fluoranthene mg/Kg 
Fluorene mg/Kg 
Naphthalene 

1 
mg/Kg 1 

Phenanthrene 1 mg/Kg 1 

Pyrene t mg/Kg · 

06801/DP1 
3/24/1997 

0.8 
2.8 

097-3627-1 

0.409 u 
0.268 J 
0.409 u 
0.409 u 
0.409 u 
0.409 u 
0.409 u 
0.409 u 
0.409 u 
1.26 
2.59 
0.409 u 

-TotaiDetected SVOCs - --t UNJTS ! 
Total Semi-V()_Iatil~!) -=-- -~ --+- '!l_Q/15~- r -~ --~ ~f!8 
~=:~~~~~tai ---- -----1-~~~~~- + - 2.48 - U ·- -+-
Lead, Total ______ ~~ _ mg/K_Q_ J _ 1!_ ___ J"_ 

06801/DP2 
3/24/1997 

4 
5.5 

097-3627-19 

0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 
0.398 u 

NO 

--- --------~-------- ------ ~:-I-06802/DP1 06803/DP1 06804/DP1 06805/DP1 06806/DP1 
3/24/1997 3/24/1997 3/24/1997 3/24/1997 3/24/1997 

2.2 1.4 1 1.5 1 
4.2 3.4 3 3.5 3 

097-3627-2 097-3627-4 097-3627-5 097-3627-6 097-3627-7 

-t--~ - ~~---+-- ---+-

--·--r--

0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u 
0.411 u -+-· ----

0.394 u 
0.394 u 
0.394 u 
0.394 u 
0.394 u 
0.394 u 
0.141 J 
0.24 J 
0.394 u 
0.394 u 
0.333 J 
0.222 J 
~--~ 

0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 
0.406 u 

0.393 u 
0.393 u 
0.393 u 
0.393 u 
0.136 J 
0.393 u 
0.143 J 
0.231 J 
0.393 u 
0.393 u 
0.296 J 
0.21 J 

I 

0.402 u 
0.402 u 
0.402 u 
0.402 u 
0.402 u 
0.402 u 
0.402 u 
0.217 J 
0.402 u 
0.402 u 
0.128 J 
0.183 J 

-N~D~--1~---- 0.936 _____ =t NO t 1.016 I 0.528 I 
···-1·--- ---~--2.41 u 2.49 u 2.54 2.46 u 2.41 2.44 u 

_20.9_ ~.)~----- -~-- 1_9.!____.["_ 106 J* 17.2 J• 64.6 J• 28.2 . J• 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

J•- Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 

NA - Not Analyzed NO- Not Detected 
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• • 
Table 9-3 

SWMU 6 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

----~---

~~ ~ - - - - - - sample Point~ i -,- -- - . --- ---------~ ---
06807/DP1 06B07/DP1D 06B08/DP1 06B09/DP1 

Date Sampled: 3/24/1997 3/24/1997 3/24/1997 3/24/1997 
Sample Depth From: 1 1 1 2 

Sample Depth To: 3 3 3 4 
Laboratory Number: D97-3627-8 D97-3627-9 D97-3627-10 D97-3627-11 

---- ---- --~------- -~-~CI~~~!ype_:_ --~--~-~---~ --- ----
Duplicate 

Semivolatlles UNITS 
Acenaphthene mg/Kg 0.403 u 0.409 u 3.83 DU 0.389 u 
Anthracene mg/Kg 0.403 u 0.409 u 3.83 DU 0.389 u 
Benzo(a)anthracene mg/Kg 0.255 J 0.201 J 3.83 DU 0.248 J 
Benzo(a)pyrene i mg/Kg ! 0.345 J 

i 
0.244 J 3.83 DU 0.152 J 

Benzo(b)fluoranthene mg/Kg 0.362 J I 0.27 J 3.83 DU 0.256 J 
Benzo(k)fluoranthene mg/Kg 0.403 u i 0.409 u 3.83 DU 0.389 u 
Chrysene mg/Kg 0.302 J 

I 

0.278 J 3.83 ou 0.325 J 
Fluoranthene mg/Kg 0.336 J 0.37 J 3.83 DU 0.421 
Fluorene mg/Kg 0.403 u 0.409 u 3.83 DU 0.389 u 
Naphthalene mg/Kg I 0.403 u 0.409 u 3.83 DU 0.389 u I 

I Phenanthrene mg/Kg I 0.33 J 
I 

0.292 J 3.83 DU 0.363 J 

=:::.::~c,. --= ~·~~·~- _--!:~~ J--. ~:=~J, ::: DJ 0.574 

2.339 

Metals, Total UNITtt 
Cadmium, Total mg/Kg 7.98 2.48 U 1.83 J 3.09 
Lead, Total ~ ___ ___ _ _ mg/Kg _ 2~Q__ _ _ J~_ ~-~1.3 J* 107 J* 298 J_* 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

05-23-1999 

• 
06810/DP1 06B11/DP1 06B12/DP1 
3/24/1997 3/24/1997 3/24/1997 

1 1.2 5 
3 3.2 7 

D97-3627-12 D97-3627-13 D97-3627-14 

0.41 u 0.205 J 0.399 u 
0.41 u 0.435 0.399 u 
0.41 u 0.585 0.399 u 
0.41 u 0.258 J 0.399 u 
0.169 J 0.56 0.399 u 
0.41 u 0.278 J 0.399 u 
0.193 J 0.596 0.399 u 
0.177 J 1.39 0.399 u 
0.41 u 0.601 0.399 u 
0.16 J 2.67 0.399 u 
0.342 J 2.39 0.399 u 
0.162 J 0.938 0.399 u 

1.203 10.906 NO 

8.02 3.23 2.42 u 
365 J* 291 J* 20.3 J* 

J*- QuaiWied as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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LEGEND: 

• • 
Table 9-3 

SWMU 6 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

• 
Sample Point~ i 06B13/DP1 

Date Sampled: ' 3/24/1997 
06814/DP1 
3/24/1997 

0 

- o~~~~~~~~2-- r ·· 0~~2~~~~~3 
2 I 4 

---,---068 14AtDP4 -
5/26/1998 

Sample Depth From: 0 6 
Sample Depth To: 2 

Laboratory Number: D97 -3627-15 
2 

D97-3627-16 
4 I 6 

D98-3897 -3 D98-3897 -4 
8 

D98-3897-5 
.. ~~fl1ple, ljpe: 

Semivolatiles 

Total Semi-Volatiles 
--------~---·--
I\II_E!tal~. T o!<l_~ _ _ _ 
Cadmium, Total 
Lead, Total 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

05-23-1999 

UNITS 
0.386 u 
0.386 u 
0.155 J 
0.155 J 
0.228 J 
0.131 J 
0.204 J 
0.308 J 
0.386 u 
0.386 u 
0.208 J 
0.31 J 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J•- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• 

I Volatiles 

Semivolatiles 
------·-
Benzo(b)fluoranthene 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyr~ne _ 
Total Detected SVOCs 
Total Semi-Volatiles 
Metals, Total 
Cadmium, Total 
Lead, Total 

• 
Table 9-4 

AOC 4 Phases 1 and 2 Direct-Push Soil Results 
Armco Kansas City Facility 

Sample Point: A04802/DP1 A04803/DP1 
Date Sampled: 03/24/1997 03/25/1997 

Sample Depth From: 2 4 
Sample Depth To: 4 6 

Laboratory Number: 097-3627-20 097-3602-4 
Sample Type: 1 

I UNITS I 
NO NO 

UNITS 
-·----~---- -r-----T-mg/Kg 0.111 J 0.395 U 

mg/Kg 0.142 J 0.395 U 
mg/Kg 0.117 J 0.395 U 
mg/Kg 0.11 J 0.395 U 
mg/Kg 0.13 J 0.395 U 
UNITS 
mgiK!J 0.61 I NO 
UNITS 
mg/Kg 6.96 J* 

I 
12.3 J* 

mg/Kg 293 1,070 

A04803AIDP2 
05/26/1998 

6 
8 

098-3897-1 

NA 

NA 
NA 
NA 
NA 
NA 

0.65 u 
11.6 

A04803AIDP3 
05/26/1998 

8 
10 

098-3897-2 

NA 

NA 
NA 
NA 
NA 
NA 

0.34 J 
12.2 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 

NA- Not Analyzed NO - Not Detected 

04-02-1999 

• 
A04804/DP1 A04B04/DP2 A04804/DP20 
03/25/1997 03/25/1997 03/25/1997 

2 4 4 
4 6 6 

097-3602-7 097-3602-1 097-3602-2 
_Duplicate 

- -- ----·--··· 

NO NO NO 
- ·- ---· -·-··---

0.365 J 0.402 u 0.407 u 
0.26 J 0.402 u 0.407 u 
0.321 J 0.402 u 0.407 u 
0.242 J 0.402 u 0.407 u 
0.261 J 0.402 u 0.407 u 

---------- -- ----- ... 

---------

1.449 
----

9.6 J* 
732 

J• - Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
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• 
-~-----

Sample Point: 06T01/SB1 
Date Sampled: 5/26/1998 

Sample Depth From: 5 
Sample Depth To: 5 

Laboratory Number: D98-3898-9 
Sample Type: 

Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg 5.88 u 
2-Butanone ug/Kg 50.7 J* 
2-Hexanone ug/Kg 58.8 u 
4-Methyl-2-pentanone ug/Kg 118 u 
Acetone ug/Kg 43.1 J 
Benzene ug/Kg 5.88 u 
Carbon disulfide ug/Kg 5.08 J 
Chlorobenzene ug/Kg 5.88 u 
Ethylbenzene ug/Kg 1.51 J 
m,p-Xylene ug/Kg 2.91 J 
Methylene chloride ug/Kg 24.9 J* 
o-Xylene ug/Kg 4.12 J 
Styrene ug/Kg 5.88 u 
Tetrachloroethane ug/Kg 5.88 u 
Toluene ug/Kg 5.2 J 
Trichloroethane ug/Kg 1.84 J 
Xylenes (total) ug/Kg NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 139.36 
Semivolatiles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene mg/Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg/Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

- ---

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T01/SB1 06T01/SB2 06T01/SB2 
5/26/1998 5/26/1998 5/26/1998 

5 6.75 6.75 
5 6.75 6.75 

D98-3898-4 D98-3898-1 0 D98-3898-5 

NA 5.48 u NA 
NA 70.9 NA 
NA 54.8 u NA 
NA 110 u NA 
NA 44.9 J NA 
NA 5.48 u NA 
NA 2.77 J NA 
NA 5.48 u NA 
NA 1.8 JU* NA 
NA 2.02 JU* NA 
NA 15.4 NA 
NA 5.48 u NA 
NA 5.48 u NA 
NA 5.48 u NA 
NA 3.13 J NA 
NA 22.9 NA 
NA NA NA 

NA 160 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA . NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I 

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern 
Y • Peak not w~hin 90% calibration range 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis NA • Not Analyzed 

06-10-1999 

• 
06T01/SB3 06T01/SB3 06T01/SB4 
5/26/1998 5/26/1998 5/26/1998 

8 8 6.25 
8 8 6.25 

D98-3898-11 D98-3898-6 D98-3898-12 

27 ou NA 28.2 DU 
60.9 DJ* NA 25.9 DJ 

194 DJ NA 282 DU 
21.3 DJ NA 564 DU 

214 DJ NA 564 DU 
27 DU NA 28.2 DU 
36.8· DJ* NA 28.2 DU 
27 ou NA 28.2 DU 
21.8 DJ NA 6.59 DJ '·. 
72.2 DJ* NA 16.1 DJ 
20.5 DJ NA 9.63 DJ 
69.8 DJ* NA 23.7 DJ 
27 DU .·. 1.: 

NA i:-':.• 28.2 . DU. 
17.2 DJ:. •:-:"NA ··28.2 DU,;., 
18.2 DJ' NA 28.2 · DU•' 
27 DU NA 28.2 DU 

NA NA NA ' 

746.7 • ; .. ·· NA -:·•':•' 81.92 ;:;:•; 

NA·. ·:':.''' 

··~~ ·: 
NA ••;I 

:.NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA . 
NA NA NA 
NA ···: NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

J* • Qualified as estimated In the QC evaluation 
U*- Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 
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• 
,-------

Sample Point: 06T01/SB1 
Date Sampled: 5/26/1998 

Sample Depth From: 5 
Sample Depth To: 5 

Laboratory Number: D98-3898-9 
Sample Type: 

---~·--·- ----
Semi volatiles UNITS 

- CONTINUED -
Fluoranthene mg/Kg NA 
Fluorene mg/Kg NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA 
Naphthalene mg/Kg NA 
Phenanthrene mg/Kg NA 
Phenol mg/Kg NA 
Pyrena mg/Kg NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 
Barium, Total mg/Kg NA 
Cadmium, Total mg/Kg NA 
Chromium, Total mg/Kg NA 
Lead, Total mg/Kg NA 
Mercury, Total mg/Kg NA 
Selenium, Total mg/Kg NA 
Silver, Total mg/Kg NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T01/SB1 06T01/SB2 06T01/SB2 
5/26/1998 5/26/1998 5/26/1998 

5 6.75 6.75 
5 6.75 6.75 

D98-3898-4 D98-3898-1 0 D98-3898-5 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

20.4 D NA 10.5 D 
973 D NA 252 D 

61.1 D NA 9 D 
346 D NA 372 D 

8,210 D NA 727 D 
0.0487 J NA 0.0644J 
6.08 DU NA 5.72 DU 
3.73 D NA 1.2 DJ 

LEGEND: B • Detected in the associated laboratory mathod blank 
R • Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern 
Y • Peak not within 90% calibration range 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis NA • Not Analyzed 

06-10-1999 

• 
06T01/SB3 06T01/SB3 06T01/SB4 
5/26/1998 5/26/1998 5/26/1998 

8 8 6.25 
8 8 6.25 

D98-3898-11 D98-3898-6 D98-3898-12 

' .. , 
NA NA 
NA' NA 
NA NA 
NA NA 
NA NA 
NA NA ' 

NA NA ' 

NA··· NA .· 

NA 
NA 
NA 
NA 
NA 
NA . __ , .. NA 

NA 

... 
58.1_ D 

158 D 
5.5 DU 

181 D 
339 D 

0.0887 J 
11.1 DU 

5.5, DU 

J* • Qualified as estimated in the QC evaluation 
U* ·Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA , , 

NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
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• 
Sample Point: 06T01/SB4 

Date Sampled: 5/26/1998 
Sample Depth From: 6.25 

Sample Depth To: 6.25 
Laboratory Number: D98-3898-7 

Sample Type: 
Volatiles UNITS 
1,1-Dichloroethane ug/Kg NA 
2-Butanone ug/Kg NA 
2-Hexanone ug/Kg NA 
4-Methyl-2-pentanone ug/Kg NA 
Acetone ug/Kg NA 
Benzene ug/Kg NA 
Carbon disulfide ug/Kg NA 
Chlorobenzene ug/Kg NA 
Ethylbenzene ug/Kg NA 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg NA 
a-Xylene ug/Kg NA 
Styrene ug/Kg NA 
Tetrachloroethane ug/Kg NA 
Toluene ug/Kg NA 
Trichloroethane ug/Kg NA 
Xylenes (total) ug/Kg NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA 
Semlvolatlles UNITS 
1,2;4-Trichlorobenzene mg/Kg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol , mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene mg/Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg/Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2•ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T02/SB1 06T02/SB1D 06T02/SB2 
5/18/1998 5/18/1998 5/18/1998 

8 8 10 
10 10 12 

D98-3723-1 D98-3723-9 D98-3723-2 
Duplicate 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA ' NA 
,,,, NA 

NA "' NA ,',,,,, ,NA 
NA NA NA,,;; 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

' 

' 

LEGEND: B - Detected in the associated laboratoty method blank 
R - Qualified as unusable in tha QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected 

J - Qualified as estimated by the laboratoty 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis NA- Not Analyzed 

QS-10-1999 

• 
06T02/SB3 06T02/SB4 06T02/SB11 
5/18/1998 5/18/1998 5/18/1998 

12 14 8 
14 16 10 

D98-3723-3 D98-3723-4 D98-3723-5 

NA' NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA ' NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

',' ,,,NA'' <,,'', '!' ,,,,, !'lA ,, ' ,, ' .,, NA ':' 

NA ,'''NA ,,,, NA .,,, ' 

NA I' NA NA 
NA"': NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA ', NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

J*- Qualified as estimated in the QC evaluation 
u• -Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T01/SB4 06T02/SB1 
Date Sampled: 5/26/1998 5/18/1998 

Sample Depth From: 6.25 8 
Sample Depth To: 6.25 10 

Laboratory Number: D98-3898-7 D98-3723-1 
Sample Type: 

Semlvolatiles UNITS 
- CONTINUED -

Fluoranthene mg/Kg NA NA 
Fluorene mg/Kg NA NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA NA 
Naphthalene mg/Kg NA NA 
Phenanthrene mg/Kg NA NA 
Phenol mg/Kg NA NA 
Pyrene mg/Kg NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg 13.1 D NA 
Barium, Total mg/Kg 172 D NA 
Cadmium, Total mg/Kg 5.1 DJ 0.66 
Chromium, Total mg/Kg 272 D NA 
Lead, Total mg/Kg 1,730 D 20.6 
Mercury, Total mg/Kg 0.103 J NA 
Selenium, Total mg!Kg 11.2 DU NA 
Silver, Total mg/Kg 5.6 DU NA 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% calibration range 
NO - Not Detected NA- Not Analyzed 

06-10-1999 

06T02/SB1D 06T02/SB2 
5/18/1998 5/18/1998 

8 10 
10 12 

D98-3723-9 D98-3723-2 
Duplicate 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA .. NA ... · 

:y NA. : ... .. NA .... 
3.15 DU I 

.. 

2.54 DJ 
NA NA 

20 D 156 D 
NA NA 
NA. NA 

.. 

. 

.. ... .. NA.·. . ... ··-~ ·-~~ 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - D~uted for Analysis 

• 
06T02/SB3 06T02/SB4 06T02/SB11 
5/18/1998 5/18/1998 5/18/1998 

12 14 8 
14 16 10 

D98-3723-3 D98-3723-4 D98-3723-5 

•••••• 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA/ NA NA 

NA.> :·• .. NA. 
•• 

NA " 
NA · .. I NA I .· NA ••.... ·· .··•· 
NA 

D ··• 
.)··· NA I NA 

18;1 4;'39 D 3.08 DU 
NA NA NA 

108 D 78.5 D 19.6 D 
NA NA NA 

.~ .. ,. .•. hl.~.· ....•.......... · . NA 
•/ ·N}\~-· 

J"- Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the ac evaluation 
E - Concentration exceeds calibration range 
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• 
Sample Point: 

Date Sampled: 
Sample Depth From: 

Sample Depth To: 
Laboratory Number: 

Sample Type: 
Volatiles UNITS 
1, 1-Dichloroethane ug/Kg 
2-Butanone ug/Kg 
2-Hexanone ug/Kg 
4-Methyl-2-pentanone ug/Kg 
Acetone ug/Kg 
Benzene ug/Kg 
Carbon disulfide ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
Methylene chloride ug/Kg 
a-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethene ug/Kg 
Toluene ug/Kg 
Trichloroethane ug/Kg 
Xylenes (total) ug/Kg 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Semlvolatiles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg 
2,4-Dimethylphenol mg/Kg 
2-Methylnaphthalene mg/Kg 
4-Methylphenol mg/Kg 
Acenaphthene mg/Kg 
Acenaphthylene mg/Kg 
Anthracene mg!Kg 
Benzo(a)anthracene mg!Kg 
Benzo(a)pyrene . mg/Kg 
Benzo(b )fluoranthene mg/Kg 
Benzo(g,h,i)perylene mg/Kg 
Benzo(k)fluoranthene mg/Kg 
Bis(2-ethylhexyl)phthalate mg/Kg 
Butylbenzylphthalate mg/Kg 
Chrysene mg/Kg 
Di-n-butylphthalate mg/Kg 
Dibenzo(a,h)anthracene mg/Kg 
Dibenzofuran mg/Kg 

06T02/SB12 
5/18/1998 

10 
12 

D98-3723-6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T02/SB13 06T02/SB14 06T03/SB1 
5/18/1998 5/18/1998 5/18/1998 

12 14 5 
14 16 7 

D98-3723-7 D98-3723-8 D98-3723-1 0 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NAo .. NA 

NA NA . NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
06T03/SB2 06T03/SB2D 06T03/SB11 
5/18/1998 5/18/1998 5/18/1998 

7 7 5 
9 9 7 

D98-3723-11 D98-3723-12 D98-3723-13 
Duplicate 

NA NA NA ···. 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA "· .. NA NA 
NA . NA NA 
NA 

.. ,. 
···NA NA 

NA NA NA 
NA NA NA 

NA:·. ,,:. NA :. : NA 

NA :: NA NA 
NA 

.. 
: NA NA 

NA ·. NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA 

·• ... 
NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

---- - ----

LEGENO: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

06-10-1999 

Z • Peak not a typical fuel pattem 
Y • Peak not within 90% calibration range 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D • Diluted for Analysis 

J• - Qualified as estimated in the QC evaluation 
u· · Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 
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• 
Sample Point: 06T02/SB12 

Date Sampled: 5/18/1998 
Sample Depth From: 10 

Sample Depth To: 12 
Laboratory Number: D98-3723-6 

Sample Type: 
Semlvolatlles UNITS 

- CONTINUED -
Fluoranthene mg/Kg NA 
Fluorene mg/Kg NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA 
Naphthalene mg/Kg NA 
Phenanthrene mg/Kg NA 
Phenol mg/Kg NA 
Pyrene mg!Kg NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 
Barium, Total mg/Kg NA 
Cadmium, Total mg/Kg 4.22 D 
Chromium, Total mg/Kg NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T02/SB13 06T02/SB14 06T03/SB1 
5/18/1998 5/18/1998 5/18/1998 

12 14 5 
14 16 7 

D98-3723-7 D98-3723-8 D98-3723-10 

NA NA •••••• .... NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA .·· NA 

NA NA ,, ·· .•.. lilA ....... 
NA NA NA ::·· : 

3.06 D 3.58 D ·· ... I· 17.7 · · D 
NA NA NA 

• 
06T03/SB2 06T03/SB2D 06T03/SB11 
5/18/1998 5/18/1998 5/18/1998 

7 7 5 
9 9 7 

D98-3723-11 D98-3723-12 D98-3723-13 
Duplicate 

:NA 
.. · 

NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA . NA NA 

NA : .. NA NA 

·: NA ... • 1: • :; NA ,.·.i ,.• NA ... 
i:• .. NA NA 

'4r.: ,., ' 19:9 D I• 9.49 D 
NA NA NA 

Lead, Total mg/Kg 135 D 144 D 201 D 1,090 D 1,040 D 511 D 1,300 D 
Mercury, Total 
Selenium, Total 
Silver, Total 

LEGEND: 

mg/Kg NA 
mg/Kg NA 

.mg/Kg NA 

8 • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

06-10-1999 

NA 
NA 
NA 

Z - Peak not a typical fuel pattern 
Y • Peak not within 90% calibration range 
NO - Not Detected 

NA 
NA 
NA 

NA 
NA .. ·· .. NA ·: 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
0 • Diluted for Analysis 

NA 
NA 

•: NA 

NA 
NA 

· ... : NA ::· .· .. · .. 

J• • Qualified as estimated In the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

NA 
NA 
NA 
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• 
Sample Point: 06T03/SB12 

Date Sampled: 5/18/1998 
Sample Depth From: 7 

Sample Depth To: 9 
Laboratory Number: D98-3723-14 

Sample Type: 
Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg NA 
2-Butanone ugJKg NA 
2-Hexanone ug/Kg NA 
4-Methyl-2-pentanone ug/Kg NA 
Acetone ug/Kg NA 
Benzene ug/Kg NA 
Carbon disulfide ug/Kg NA 
Chlorobenzene ug/Kg NA 
Ethylbenzene ug/Kg NA 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg NA 
o-Xylene ug/Kg NA 
Styrene ug/Kg NA 
Tetrachloroethane ug/Kg NA 
Toluene ug/Kg NA 
Trichloroethane ug/Kg NA 
Xylenes (total) ug/Kg NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA 
Semivolatiles UNITS 
1 ,2,4-Trichlorobenzene mgJKg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene mgJKg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg!Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T03NSBD 06T03NSB1 06T03NSB1D 
5/18/1998 5/18/1998 5/18/1998 

11 6 6 
11 8 8 

D98-3743-1 D98-3723-15 D98-3723-16 
Duplicate 

16,300 DU NA NA 
16,300 DU NA NA 

163,000 DU NA NA 
327,000 DU NA NA 
327,000 DU NA NA 

16,300 DU NA NA 
16,300 DU NA NA 
16,300 DU NA NA 

165,000 D NA NA 
419,000 D NA NA 

7,260 DJ NA NA 
176,000 D NA NA 

5,490 DJ NA NA 
16,300 DU NA NA 
19,700 D NA NA 
3,850 DJ NA NA 

NA NA NA 

796,300 NA ; .·· NA; 

NA C'NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• .. 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA - Not Analyzed 

Q&-11).1999 

• 
-

06T03NSB2 06T03NSB3 06T03NSB4 
5/19/1998 5/19/1998 5/19/1998 

8 10 12 
10 12 14 

D98-3766-1 D98-3766-2 D98-3766-3 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA ·; 

NA NA NA ..... 

NA NA NA .;. 

NA NA NA 
NA NA NA 

;NA ;· NA . ! ••.. ·· NA ·. > 

NA 
;;; 

~···; :•. 
NA 
NA ... ;. k> NA 
NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

;· NA ;i; 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J*- Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

- -
Sample Point: 06T03/SB12 06T03AISBD 

Date Sampled: 5/18/1998 5/18/1998 
Sample Depth From: 7 11 

Sample Depth To: 9 11 
Laboratory Number: D98-3723-14 D98-3743-1 

Sample Type: 
Semivolatiles UNITS 

- CONTINUED -
Fluoranthene mg/Kg NA NA 
Fluorene mg/Kg NA NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA NA 
Naphthalene mg/Kg NA NA 
Phenanthrene mg/Kg NA NA 
Phenol mg/Kg NA NA 
Pyrene mg/Kg NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 11.1 D 
Barium, Total mg/Kg NA 310 D 
Cadmium, Total mg/Kg 43 D 15.1 D 
Chromium, Total mg/Kg NA 1,110 DJ* 
Lead, Total mg/Kg 2,010 D 625 D 
Mercury, Total mg/Kg NA 1.56 D 
Selenium, Total mg/Kg NA 6.53 DU · 
Silver, Total mg/Kg NA 3.27 DU 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Oetacted NA- Not Analyzed 

Q6-1D-1999 

06T03AISB1 06T03AISB1 D 
5/18/1998 5/18/1998 

6 6 
8 8 

D98-3723-15 D98-3723-16 
Duplicate 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA I NA 

14 D 13.6 D 
NA NA 

1,870 D 841 D 
NA NA 
NA NA 
NA NA .· 

J - Qualified as estimated by the laboratory 
U - Qualified as undetacted by the laboratory 
0 - Diluted for Analysis 

• 
06T03AISB2 06T03AISB3 06T03AISB4 

5/19/1998 5/19/1998 5/19/1998 
8 10 12 
10 12 14 

D98-3766-1 D98-3766-2 D98-3766-3 

' 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA ' NA NA 

NA ' NA ··' NA 

NA: .. 
I' NA ·, NA 

NA 
61.8 

NA 
3,550 

NA 
NA 
NA 

NA NA 
DJ" 42.9 DJ* . 46.6 

NA NA 
DJ* 1,860 DJ* 2,140 

NA 
NA 
NA 

J• - Qualified as estimated In the QC evaluation 
u· -Qualified as undetacted in the QC evaluation 
E - Concentration exceeds calibration range 

NA 
NA.· 
NA 
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• 
Sample Point: 06T03AISB5 

Date Sampled: 5/19/1998 
Sample Depth From: 14 

Sample Depth To: 16 
Laboratory Number: D98-3766-4 

Sample Type: 
Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg NA 
2-Butanone ug/Kg NA 
2-Hexanone ug/Kg NA 
4-Methyl-2-pentanone ug/Kg NA 
Acetone ug/Kg NA 
Benzene ug/Kg NA 
Carbon disulfide ug/Kg NA 
Chlorobenzene ug/Kg NA 
Ethylbenzene ug/Kg NA 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg NA 
o-Xylene ug/Kg NA 
Styrene ug/Kg NA 
Tetrachloroethane ug/Kg NA 
Toluene ug/Kg NA 
Trichloroethane ug/Kg NA 
Xylenes (total) ug/Kg NA 
Total Detected VOCs UNITS 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T03AISB6 06T03AISB7 06T03AISB1 8 
5/19/1998 5/19/1998 5/29/1998 

16 18 6 
18 20 8 

D98-3766-5 D98-3766-6 D98-4020-1 

NA NA 5.43 u 
NA NA 5.53 
NA NA 54.3 u 
NA NA 109 u 
NA NA 109 u 
NA NA 5.43 u 
NA NA 5.43 u 
NA NA 5.43 u 
NA NA 2.05 J 
NA NA 2.79 J 
NA NA 7.61 
NA NA 3.62 J 
NA NA 5.43 u 
NA NA 5.43. u 
NA NA 2.66 J 
NA NA 5.43 u 
NA NA NA 

• 
06T03AISB28 06T03AISB38 06T03AISB 11 

5/29/1998 5/29/1998 5/19/1998 
8 10 6 
10 12 8 

D98-4020-2 D98-4020-3 D98-3766-7 

5.91 UJ* .••. 5.63 UJ* NA 
13.9;. J* •20.5 J* NA 
59.1 UJ* 56.3 UJ* NA 

118 UJ* 113 UJ* NA 
118 UJ* 113 UJ* NA 

5.91 UJ* 5.63 UJ* NA 
5.91 .. UJ* 5.63 UJ* NA 
5.91 UJ* 5.63 UJ* NA 
5.91 UJ* •. 5.63 UJ* .·· NA 
3.79 J 5.63 UJ* NA 
5 J 3.24 J NA 
1.37 J 5.63 UJ* NA 
5.91 UJ* 5.63 . UJ* NA 
5.91 UJ* 5.63 UJ* NA 
2.01· J 5.63 UJ* NA 
5.91 UJ* 5.63 UJ* NA 
NA NA NA 

Total Volatiles ug/Kg NA NA NA 24.26 . . · 26.07 ..... · 2~,74 .. .. NA .··.• ·.• 
Semlvolatlles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene l')ig/Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg/Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

LEGEND: B - Detected in the associated laboratoty method blank 
R - Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

06-10-1999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% calibration range 
NO • Not Detected 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA ... ·• NA 
NA;·.i· NA > 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis 

NA 
. 

NA •· 
NA NA 
NA;.; NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 

NA 
NA 
NA 

.. · NA 
..... NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J'- Qualified as estimated In the QC evaluation 
u• -Qualified as undetected In the QC evaluation 
E - Concentration exceeds calibration range 

NA .·· 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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• 
---------~ -------

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Semivolatlles UNITS 
- CONTINUED -

Fluoranthene mg/Kg 
Fluorene mg/Kg 
lndeno(1 ,2,3-cd)pyrene mg/Kg 
Naphthalene mg/Kg 
Phenanthrene mg/Kg 
Phenol mg/Kg 
Pyrene mg/Kg 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg 
Metals, Total UNITS 
Arsenic, Total mg/Kg 
Barium, Total mg/Kg 
Cadmium, Total mg/Kg 
Chromium, Total mg/Kg 
Lead, Total mg/Kg 
Mercury, Total mg/Kg 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

---

06T03AISB5 06T03AISB6 06T03AISB7 06T03AISB1B 
5/19/1998 5/19/1998 5/19/1998 5/29/1998 

14 16 18 6 
16 18 20 8 

D98-3766-4 D98-3766-5 D98-3766-6 D98-4020-1 

,- :' 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA NA 9.62 
NA NA NA 297 

13 DJ* 1.88 DJ 24.2 DJ* '7,3 
NA NA NA 708 

630 DJ* 73.7 DJ* 872 DJ* 402 J* 
NA NA NA 0.507 D 

• 
I 

06T03AISB2B 06T03AISB3B 06T03AISB11 
5/29/1998 5/29/1998 5/19/1998 

8 10 6 
10 12 8 

I D98-4020-2 D98-4020-3 D98-3766-7 

I 
--_- ,, .,- "':: ' 

I 
~,,,_ -··- NA NA 

NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA : NA 
NA : NA NA 

NA _:' _,-,_ --- NA -: 
c::•-- NA 

! 

8.35, 59~., D NA _: 

_351 -- D NA 
D,J* I 18.9 

-·-
-- '24.5' D 6.85 

595 1,760 D NA 
670 J* 1,050 DJ* 338 DJ* 

0.301 0.368 D NA 
Selenium, Total mg/Kg NA NA NA 1.09 u us u _-- 5.63 DU NA 
Silver, Total mg/Kg NA NA _NA __ 

L_ ~1.34 ~_:__c___ "-_ ~2.12 - _-_- -~ ~3.'/'3~- NA_,-,:-
-- --------··-----

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in tha QC evaluation 
NA • Not Analyzed 

06-1Q-1999 

Z • Peak not a typical fuel pattern 
Y • Peak not within 90% calibration range 
NO • Not Detected 

J ·Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
0 • Diluted for Analysis 

J*. Qualified as estimated in the QC evaluation 
U* - Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 
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• 
--· 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg 
2-Butanone ug/Kg 
2-Hexanone ug/Kg 
4-Methyl-2-pentanone ug/Kg 
Acetone ug/Kg 
Benzene ug/Kg 
Carbon disulfide ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
Methylene chloride ug/Kg 
a-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ug/Kg 
Toluene ug/Kg 
Trichloroethane ug/Kg 
Xylenes (total) ug/Kg 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Semivolatlles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg 
2,4-Dimethylphenol mg/Kg 
2-Methylnaphthaiene 
4-Methylphenoi 

mg/Kg 
mg/Kg 

Acenaphthene mg/Kg 
Acenaphthylene mg/Kg 
Anthracene mg/Kg 
Benzo(a)anthracene mg/Kg 
Benzo(a)pyrene mg/Kg 
Benzo(b )fluoranthene mg/Kg 
Benzo(g,h,i)perylene mg/Kg 
Benzo(k)fluoranthene mg/Kg 
Bis(2-ethylhexyl)phthalate mg/Kg 
Butylbenzylphthalate mg!Kg 
Chrysene mg!Kg 
Di-n-butylphthalate mg/Kg 
Dibenzo(a,h)anthracene mg/Kg 
Dibenzofuran mg/Kg 

06T03AISB12 
5/19/1998 

8 
10 

D98-3766-8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T03AISB13 06T03AISB14 06T03AISB15 
5/19/1998 5/19/1998 5/19/1998 

10 12 14 
12 14 16 

D98-3766-9 D98-3766-10 D98-3766-11 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA ·. NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA. 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

. 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA - Not Analyzed 

OG-10-1999 

• 
06T03AISB16 06T03AISB17 06T03AISB14A 

5/19/1998 5/19/1998 5/19/1998 
16 18 12 
18 20 14 

D98-3766-12 D98-3766-13 D98-3766-15 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA ·.·· NA ·. NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA 

····~ 
NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA 

... 
NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

J•- Qualified as estimated in the QC evaluation 
U • - Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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• 
-

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Semivolatiles UNITS 
-CONTINUED -

Fluoranthene mg/Kg 
Fluorene mg/Kg 
lndeno(1,2,3-cd)pyrene mg/Kg 
Naphthalene mg/Kg 
Phenanthrene mg/Kg 
Phenol mg/Kg 
Pyrene mg!Kg 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg 
Metals, Total UNITS 
Arsenic, Total mg/Kg 
Barium, Total mg/Kg 
Cadmium, Total mg!Kg 
Chromium, Total mg/Kg 
Lead, Total mg/Kg 
Mercury, Total mg/Kg 
Selenium, Total mg!Kg 
Silver, Total - ___!llg/Kg_ 

06T03AISB12 
5/19/1998 

8 
10 

D98-3766-8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

68.3 DJ* 
NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T03A/SB13 06T03AISB14 06T03AISB15 
5/19/1998 5/19/1998 5/19/1998 

10 12 14 
12 14 16 

D98-3766-9 D98-3766-10 D98-3766-11 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA, .. 
NA NA NA 

112 DJ* 42 .. DJ* ··6.82• DJ* 
NA NA NA 

1,380 DJ* 1,750 DJ* 1,240 DJ* 273 DJ* 
NA NA NA NA 
NA NA NA NA 

L___ ____ NA --- NA NA -, ~ - -- ·- -- --

i_ 

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis NA ·Not Analyzed 

06-10-1999 

• 
06T03AISB16 06T03AISB17 06T03A/SB14A 

5/19/1998 5/19/1998 5/19/1998 
16 18 12 
18 20 14 

D98-3766-12 D98-3766-13 D98-3766-15 

)NA ' 
NA ,,_ NA 
NA . NA . NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA 

I NA NA 
_.· NA '<NA NA 

YNA ,.,.···--- .NA . NA 

-··-'NA,;·:' .,,,,_,_,NA. NA 
NA 

3:11 
NA 

14.1 
NA 
NA 
NA .. 

... 
:>· NA NA 

DUJ~ 3;17 DU 52.8 
NA NA 

DJ* 30.3 DJ* 2,500 
NA 

···NA 
-~ : 

J* • Qualified as estimated in the QC evaluation 
u• · Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration ranga 

NA 
NA 
NA 
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• 
--~-------~--~---

Sample Point: 06T03NSB15A 
Date Sampled: 5/19/1998 

Sample Depth From: 14 
Sample Depth To: 16 

Laboratory Number: D98-3766-14 
Sample Type: 

Volatiles UNITS 
1, 1-Dichloroethane ug/Kg NA 
2-Butanone ug/Kg NA 
2-Hexanone ug/Kg NA 
4-Methyl-2-pentanone ug/Kg NA 
Acetone ug/Kg NA 
Benzene ug/Kg NA 
Carbon disulfide ug/Kg NA 
Chlorobenzene ug/Kg NA 
Ethylbenzene ug/Kg NA 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg NA 
o-Xylene ug/Kg NA 
Styrene ug/Kg NA 
Tetrachloroethane ug/Kg NA 
Toluene ug/Kg NA 
Trichloroethane ug/Kg NA 
Xylenes (total) ug/Kg NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA 
Semivolatlles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene mg/Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg!Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T03NSB11 B 06T03AISB12B 06T03AISB13B 
5/29/1998 5/29/1998 5/29/1998 

6 8 10 
8 10 12 

D98-4020-4 D98-4020-5 D98-4020-6 

5.5 UJ* 5.76 u 5.86 u 
25.3 J* 5.76 u 5.86 u 
55 UJ* 57.6 u 58.6 u 

110 UJ* 115 u 117 u 
110 UJ* 115 u 117 u 

5.5 UJ* 5.76 u 5.86 u 
5.5 UJ* 5.76 u 5.86 u 
5.5 UJ* 5.76 u 5~86 u 
1.2 J 5.76 u 5.86 u 
3.39 J 1.52 J 1.48 J 
5.01 J 53.6 J* 38.8 
5.5 UJ* 5.76 u 5.86 u 
5.5 UJ* 5.76 u 5.86 u 
5.5 UJ* 5.76 u '5.86 u 
3.17 J 5.87 J* 2.84 J 
5.5 UJ* 5.76 u 5.86 u 
NA NA NA 

38.07 60.99 43;12 

NA NA NA 
NA NA __ NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA_ 
NA NA NA--

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
06T03AISB 11 C 06T03A/SB 12C 06T03A/SB 13C 

6/1/1998 6/1/1998 6/1/1998 
6 8 10 
8 10 12 

D98-4070-1 D98-4070-2 D98-4070-3 

NA NA 5.64 u 
NA NA 5.64 u 
NA NA 56.4 u 
NA NA 3.76 J 
NA NA 113 u 
NA NA 5.64 u 
NA NA 5.64 u 
NA NA 5.64 u 
NA NA 5.64 u 
NA NA 5.64 u 
NA NA 5.79 
NA NA 5.64 u 
NA NA: """ 5.64 U::: 

",.,_ 
NA 

:, (: 
NA 5.64 U''' 

NA ,:tNA '5.64 u,, ' 
NA NA 5.64 u 
NA NA NA 

NA 
_, 

NA j: 9.55 )-

NA NA NA 
;NA NA NA "" 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA I'"'" NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

--~ ------ -- ----- ------ ----------

LEGEND: B - Detected in the associated laboratory method blank 
R • Qualified as unusable in tha QC evaluation 
NA- Not Analyzed 

06-10-1999 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% calibration range 
NO • Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

J• - Qualified as estimated in the QC evaluation 
u· · Qualified as undetected in the QC evaluation 
E - Concantration excaeds calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

--~ 

Sample Point: 06T03NSB15A 06T03NSB11B 
Date Sampled: 5/19/1998 5/29/1998 

Sample Depth From: 14 6 
Sample Depth To: 16 8 

Laboratory Number: D98-3766-14 D98-4020-4 
Sample Type: 

-::--------~-------

Semivolatiles UNITS 
- CONTINUED -

Fluoranthene mg/Kg NA NA 
Fluorene mg/Kg NA NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA NA 
Naphthalene mg/Kg NA NA 
Phenanthrene mg/Kg NA NA 
Phenol mg!Kg NA NA 
Pyrene mg!Kg NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 9.82 
Barium, Total mg/Kg NA 304 
Cadmium, Total mg/Kg 3.17 DU 17 
Chromium, Total mg/Kg NA 986 
Lead, Total mg/Kg 104 DJ* 413 J* 
Mercury, Total mg/Kg NA 1.17 D 
Selenium, Total mg!Kg NA 1.1 u 

_Silver, 'T'otal mg/Kg NA 2 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected NA- Not Analyzed 

OG-10-1999 

06T03NSB12B 06T03NSB13B 
5/29/1998 5/29/1998 

8 10 
10 12 

D98-4020-5 D98-4020-6 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

36.7 D 32.4 D 
591 D 508 D 
73 D 80.5 D 

599 D 318 D 
2,480 DJ* 1,860 DJ* 

9.87 D 8.68 D 
5.76 DU 5.86 DU 
3.09 D 10.1 D 

J -Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T03NSB 11 C 06T03NSB12C 06T03NSB13C 

6/1/1998 6/1/1998 6/111998 
6 8 10 
8 10 12 

D98-4070-1 D98-4070-2 D98-4070-3 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

21.1 D 5.29 DU 7.91 
543 DJ* 486 DJ* 356 

61.5 D ·4,51 D 5.02 
648 D 2,480 D 2,120 

1,790 D 216 D 223 
0.127 u 0.127 u 2.56 

96 
4.7 

0 5.29 DU 
D .2.61 DJ 

J• - Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

5.64 
2.91 
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• 
Sample Point: 06T05/SB1 

Date Sampled: 9/14/1998 
Sample Depth From: 6 

Sample Depth To: 8 
Laboratory Number: 366017 

Sample Type: 
Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg 12 J* 
2-Butanone ug/Kg 11 J* 
2-Hexanone ug/Kg 6.2 u 
4-Methyl-2-pentanone ug/Kg 6.2 u 
Acetone ug/Kg 62 J* 
Benzene ug/Kg 2.2 J 
Carbon disulfide ug/Kg 7 J* 
Chlorobenzene ug/Kg 33 J* 
Ethylbenzene ug/Kg 2.9 J 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg 6.2 u 
o-Xylene ug/Kg NA 
Styrene ug/Kg 6.2 u 
Tetrachloroethane ug/Kg 6.2 u 
Toluene ug/Kg 1.4 J 
Trichloroethane ug/Kg 6.2 u 
Xylenes (total) ug/Kg 16 J* 
Total Detected VOCs UNITS 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T05/SB1 06T05/SB2 06T05/SB2 
9/14/1998 9/14/1998 9/14/1998 

6 8 8 
8 10 10 

366017R1 366018 366018D1 

13 J* 3 J 13 DU 
11 J* 56 J* 38 DJ* 
6.2 u 6.3 u 13 DU 
6.2 u 6.3 u 13 DU 

65 J* 300 E 230 DJ* 
2.2 J 6.3 u 13 DU 
7.3 J* 4.4 J 3 JD 

25 J* 14 J* 13 ou 
2.4 J 11 J* 2.6 JD 
NA NA NA 

6.2 u 3.3 J 13 ou 
NA NA NA 

6.2 u 6.3 u 13 ou 
6.2 u 6.3 u 13 ou 
1.1 J 6.3 u 13 ou 
6.2 u 6.3 u 13 DU 

13 J* 36 J* 7.7 JD 

• 
06T05/SB3 06T05/SB3 06T05/SB4 
9/14/1998 9/14/1998 9/14/1998 

10 10 12 
12 12 14 

366019 366019R1 366020 

2.3 J 1.9 ' J 5.8 u 
20 J* 15 J* 51 J* 
6 u 6 u 5.8 u 
6 u 6 u 5.8 u 

120 J* 86 J* 340 E 
6 u 1.1 J 5.8 u 
6.1 J* 10 J* 8.7 J* 
6 u 6 u. 5.8 u 
6 u 6 u 5.8 u 
NA NA NA 

6 u 6 u 2.3 J 
NA NA NA 

6 u 6 u ... 5.8 u 
6 u 6 u 5.8 u 
6 u 6 u 5.8 u 
6 u 6 u 5.8 u 
6 u 6 u 5.8 u 

Total Volatiles ug/Kg 147.5 140 427.7 .;. 281.3.,.: ·: ···.··· ... 148.4 114 . .... ,, ·, .. '·:,408 

Semivolatiles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 
2,4-0imethyiphenol mg/Kg NA 
2-Methylnaphthaiene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthyiene mg/Kg NA 
Anthracene mg/Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene rilg/Kg NA 
Benzo(b )fiuoranthene mg/Kg NA 
Benzo(g,h,i)peryiene mg/Kg NA 
Benzo(k)fiuoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate rilg/Kg NA 
Butylbenzylphthalate mg/Kg NA 
Chrysene mg/Kg NA 
Di-n-butyiphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Oibenzofuran mg/Kg NA 

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

06-10-1999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected 

NA NA 
NA NA 
.NA'· NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA ... NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J•- Qualified as estimated in the QC evaluation 
u• -Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Page 15 of 28 

I 



• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

---------------------
Sample Point: 06T05/SB1 06T05/SB1 

Date Sampled: 9/14/1998 9/14/1998 
Sample Depth From: 6 6 

Sample Depth To: 8 8 
Laboratory Number: 366017 366017R1 

Sample Type: 
Semivolatiles UNITS 

- CONTINUED -
Fluoranthene mg/Kg NA NA 
Fluorene mg/Kg NA NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA NA 
Naphthalene mg/Kg NA NA 
Phenanthrene mg/Kg NA NA 
Phenol mg/Kg NA NA 
Pyrene mg/Kg NA NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg 22.5 J* NA 
Barium, Total mg/Kg 185 J* NA 
Cadmium, Total mg/Kg 90.1 J* NA 
Chromium, Total mg/Kg 236 J* NA 
Lead, Total mg/Kg 3,040 NA 
Mercury, Total mg/Kg 0.56 J* NA 
Selenium, Total mg/Kg 0.93 J* NA 

Silver, Total_ __ _ _ _mg/~ 6.6 J* NA 
--- --

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

z -Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected NA- Not Analyzed 

06-10-1999 

06T05/SB2 06T05/SB2 
9/14/1998 9/14/1998 

8 8 
10 10 

366018 366018D1 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA ' 

NA.,. '·NA .. 'i ., 

17.1 J* NA, 
246 J* NA 

7.5 J* r•·- NA 
27.3 J* NA 

2,050 NA 
0.26 J* NA 
0.46 UJ* NA 
1.4 'J* NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T05/SB3 06T05/SB3 06T05/SB4 
9/14/1998 9/14/1998 9/14/1998 

10 10 12 
12 12 14 

366019 366019R1 366020 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

13.9' 
276 

9' 
473 

1,810 
0.73 
0.39 
3.5 

-

' 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA' NA 

., .·.···;_ NA -.... NA _•-

J* ';~ ._ ...... -
1 ··•' 21.1. J* 297 

J11 I• NA 9.5 
J* NA 35.2 

NA 3,410 
J* NA 0.37 
UJ* NA 0.45 
.r ~ 

,. 2.4 '-- -- -- - -- --

J• - Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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• 
Sample Point: 06T05/SB4 

Date Sampled: 9/14/1998 
Sample Depth From: 12 

Sample Depth To: 14 
Laboratory Number: 366020R1 

Sample Type: 
Volatiles UNITS 
1, 1-Dichloroethane ug/Kg 5.8 u 
2-Butanone ug/Kg 42 J* 
2-Hexanone ug/Kg 5.8 u 
4-Methyl-2-pentanone ug/Kg 5.8 u 
Acetone ug/Kg 270 E 
Benzene ug/Kg 5.8 u 
Carbon disulfide ug/Kg 5.1 J 
Chlorobenzene ug/Kg 5.8 u 
Ethylbenzene ug/Kg 5.8 u 
m,p-Xylene ug/Kg NA 
Methylene chloride ug/Kg 5.8 u 
o-Xylene ug/Kg NA 
Styrene ug/Kg 5.8 u 
Tetrachloroethane ug/Kg 5.8 u 
Toluene ug/Kg 5.8 u 
Trichloroethane ug/Kg 5.8 u 
Xylenes (total) ug/Kg 5.8 u 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 317.7 
Semlvolatiles UNITS 
1 ,2,4-Trichlorobenzene mg!Kg NA 
2,4-Dimethylphenol mg/Kg NA 
2-Methylnaphthalene mg/Kg NA 
4-Methylphenol mg/Kg NA 
Acenaphthene mg/Kg NA 
Acenaphthylene mg/Kg NA 
Anthracene mg!Kg NA 
Benzo(a)anthracene mg/Kg NA 
Benzo(a)pyrene mg/Kg NA 
Benzo(b )fluoranthene mg/Kg NA 
Benzo(g,h,i)perylene mg/Kg NA 
Benzo(k)fluoranthene mg/Kg NA 
Bis(2-ethylhexyl)phthalate mg/Kg NA 
Butylbenzylphthalate mg!Kg NA 
Chrysene mg/Kg NA 
Di-n-butylphthalate mg/Kg NA 
Dibenzo(a,h)anthracene mg/Kg NA 
Dibenzofuran mg/Kg NA 

-

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T05/SB5 06T05/SB6 06T05/SB7 
9/15/1998 9/15/1998 9/15/1998 

14 16 18 
16 18 20 

366021 366022 366023 

5.8 u 6.8 u 6.5 u 
32 J* 15 . 5.8 J 

5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 

210 J* 100 35 
5.8 u 6.8 u 6.5 u 
5.7 J 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
NA NA NA 

5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
5.8 u 6.8 u 6.5 u 
NA NA NA 

247.7 115 .. 40.8. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern 
Y • Peak not within 90% calibration range 
NO • Not Detected 

J- Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis NA • Not Analyzed 

06-10-1999 

• 
06T05/SB11 06T05/SB11 06T05/SB12 

9/15/1998 9/15/1998 9/15/1998 
6 6 8 
8 8 10 

366025 366025D1 366026 

14 
31 
14 
14 

130 
14 
10 
14 

9.2 
32 
14 

NA 
14 
14 
3.8 

14 
NA 

216 

.> 0.92 
0.92 
4.8 
0.07 
0.83 
0.92 
0.47 
0.42 
0.38 
0.44 
0.3 
0.4 
0.24 
0.92 
0.48 
0.92 
0.14 
0.41 

u ....•... 14'' DU 6.5 
J* 19 DJ* 12 
u 14 DU 6.5 
u 14 DU 6.5 
J* 110 DJ* 56 
u 14 DU 6.5 
J 4.7 JD 6.5 
u 14 DU 6.5 
J 4.5 JD 6.5 
J* 16 DJ* 6.5 
u 14 DU 6.5 

NA NA 
u 14 DU 6.5 
u 14 DU 6.5 
J . 14 DU 6.5 
u 14 DU 6.5 

NA NA 

_::'_ .. 154.2.· c."'_ .... 68 .·· .':c 

u NA ., 
u NA 

NA 
J NA 
J NA 
u NA 
J NA 
J NA 
J NA 
J NA 
J NA 
J NA 
J NA 
u NA 
J NA 
u NA 
J NA 
J NA 

J•- Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

2.8 
2.8 
0.34 
2.8 
1.5 
2.8 
2.7 
7.8 
7 
7.8 
3.7 
6.3 
2.8 
2.8 
7.6 
2.8 
1.5 
0.58 
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• 

r 
Sample Point: 06T05/SB4 

Date Sampled: 9/14/1998 
Sample Depth From: 12 

Sample Depth To: 14 
Laboratory Number: 366020R1 

Sample Type: 
Semlvolatiles UNITS 

- CONTINUED -
Fluoranthene mg/Kg NA 
Fluorene mg/Kg NA 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA 
Naphthalene mg/Kg NA 
Phenanthrene mg/Kg NA 
Phenol mg/Kg NA 
Pyrene mg/Kg NA 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 
Barium, Total mg/Kg NA 
Cadmium, Total mg/Kg NA 
Chromium, Total mg/Kg NA 
Lead, Total mg/Kg NA 
Mercury, Total mg/Kg NA 
Selenium, Total mg!Kg NA 
Silver,Total ____ _lllg/Kg NA 

---

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T05/SB5 06T05/SB6 06T05/SB7 
9/15/1998 9/15/1998 9/15/1998 

14 16 18 
16 18 20 

366021 366022 366023 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

22.8 3.7 3.4 
233 214 177:: .. 

14.1 J* 6.6 J" 0.88 J~. 
80.3 22.3 17.6 

3,270 J* 48.4 J* 48.3 J* 
0.21 J* 0.02 u 0.02 u 
3 0.79 . 0.62 u .. 

1.3 •· 0.31 u 0.29 .. u:: 

LEGEND: B • Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis NA • Not Analyzed 

06-10-1999 

Y • Peak not within 90% calibration range 
NO • Not Detected 

• 
06T05/SB11 06T05/SB11 06T05/SB12 

9/15/1998 9/1511998 9/15/1998 
6 6 8 
8 8 10 

366025 366025D1 ·366026 

0.9 J NA 17 
1.2 NA 1.2 
0.26 J NA 3.5 
0.46 J NA 0.59 
5.3 NA 9.1 
0.079 J NA 2.8 
1.1 NA 11 

18,679 __ ...... _ _---- .-._- NA • . 89.21 

8;5 ·• ,:NA:: ;:.; :· 26··-
170 

.)1'-- -····-
•·•NA· 260 

21:;:. • NA 55.5 
132 NA 212 
825 J* NA 2,060 

0.27 J* NA 0.57 
.. ·2.1· NA 5.6 

··_ • .f.1t -··· ·•-- .._ NA _.:•:' 8.9 

J* - Qualified as estimated in the QC evaluation 
u· · Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 
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• 
---

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Volatiles UNITS 
1,1-Dichloroethane ug/Kg 
2-Butanone ug/Kg 
2-Hexanone ug/Kg 
4-Methyl-2-pentanone ug/Kg 
Acetone ug/Kg 
Benzene ug/Kg 
Carbon disulfide ug/Kg 
Chlorobenzene ug/Kg 
Ethylbenzene ug/Kg 
m,p-Xylene ug/Kg 
Methylene chloride ug/Kg 
o-Xylene ug/Kg 
Styrene ug/Kg 
Tetrachloroethane ug/Kg 
Toluene ug/Kg 
Trichloroethane ug/Kg 
Xylenes (total) ug/Kg 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 
Semivolatlles UNITS 
1,2,4-Trichlorobenzene mg/Kg 
2,4-Dimethylphenol mg!Kg 
2-Methylnaphthalene mg/Kg 
4-Methylphenol mg/Kg 
Acenaphthene mg/Kg 
Acenaphthylene mg/Kg 
Anthracene mg/Kg 
Benzo(a)anthracene mg/Kg 
Benzo(a)pyrene mg!Kg 
Benzo(b)fluoranthene mg/Kg 
Benzo(g,h ,i)perylene mg/Kg 
Benzo(k)fluoranthene mg/Kg 
Bis{2-ethylhexyl)phthalate mg/Kg 
Butylbenzylphthalate mg/Kg 
Chrysene mg!Kg 
Di-n-butylphthalate mg/Kg 
Dibenzo(a,h)anthracene mg/Kg 
Dibenzofuran mg/Kg 

06T05/SB13 
9/15/1998 

10 
12 

366027 

6.6 u 
8.9 
6.6 u 
6.6 u 

47 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 
NA 

6.6 u 
6.6 u 
6.6 u 
6.6 u 
NA 

55.9 

2 u 
0.17 J 
0.36 J 
2 u 
1.4 J 
2 u 
1.9 J 
4.1 
3.6 
3.3 
2 J 
4.3 
2 u 
1.9 J 
4 
2 u 
0.82 J 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

06T05/SB13 06T05/SB14 06T05/SB14 
9/15/1998 9/15/1998 9/15/1998 

10 12 12 
12 14 14 

366027R1 366028 366028R1 

NA 6.1 u 6.1 u 
NA 33 J* 33 J* 
NA 6.1 u 6.1 u 
NA 6.1 u 6.1 u 
NA 200 J* 200 J* 
NA 6.1 u 6.1 u 
NA 4.2 J 5 J 
NA 6.1 u 6.1 u 
NA 6.1 u 1.3 J 
NA 5.9 J 6.5 J* 
NA 6.1 u 6.1 u 
NA NA NA 
NA 6.1 u 6.1 u 
NA 6.1 u 6.1 u 
NA 6.1 u 6.1 u 
NA 6.1 u 6.1 u 
NA NA NA 

NA 243.1 
--···- 245.8 

. 

2 u 0.83 u _- ... 
0.~3 _U 

0.18 J 0.11 J 0.1 . J .-
0.35 J 0.28·-· J 0.28 J ·-
2 u 0.043 J 0.044 J 
1.4 J 0.11 J 0.1 J 
2 u 0.83 u 0.83 u 
2 J 0.12 J 0.13 J 
4 0.38 J 0.38 J 
3.6 0.36 J 0.38 J 
3.4 0.41 J 0.39 J 
2.1 0.32 J 0.34 J 
3.5 0.36 J 0.37 J 
0.17 J 0.83 u 0.83 u 
1.7 J 0.12 J 0.13 J 
4 0.54 J 0.51 J 
2 u 0.044 J 0.05 J 
0.86 J 0.096 J 0.12 J 

0.76_J_-L___ 
0.74 J 

·---L_ 
0.21 _J __ L_ 0.19 J 

--

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified es unusable in the QC evaluation 

Z - Peak not a typical fuel pattem 
Y - Peak not w~hin 90% calibration range 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis NA - Not Analyzad 

06-10-1999 

• 
06T05/SB15 06T05/SB16 06T05/SB17 
9/15/1998 9/15/1998 9/15/1998 

14 16 18 
16 18 20 

366029 366030 366031 

6.7 u 6.4 u 6.4 u 
45 1 16 

6.7 u 6.4 u 6.4 u 
6.7 u 6.4 u 6.4 u 

200 34 72 
6.7 u 6.4 u 6.4 u 
6.7 u 6.4 u 6.4 u 
6.7 u 6.4 u 6.4 u 
6.7 u 6.4 u 5 J 
6.7 u 6.4 u 32 
6.7 u 6.4 u 6.4 u 
NA NA NA 

6.7 u 6.4 u 6.4 u 
6;7 u .6.4 u 6.4 u 
6.7 u -6.4 u 1.1 J 
6.7 u 6.4 u 6.4 u 
NA NA NA 

245 .... 41.··· ..... .. _ 126.1 : 

0.44 u I ··-· - o.43 u 0.42 u 
.0.44 . u I 0.43 • u 0.42 u 
0.44 ... u 0.43·· u 6.9•: E 
0.44 u 0.43 u 0.42 u 
0.44 u 0.43 u 0.86 
0.44 u 0.43 u 0.42 u 
0.44 u I 0.43 u 0.57··. 
0.44 u 0.43 u 0.16 J 
0.44 u 0.43 u 0~15 J 
0.44 u 0.43 u 0.18 J 
0.44 u 0.43 u 0.13 J 
0.44 u 0.43 u 0.14 J 
0.44 u 0.43 u 0.42 u 
0.44 u 0.43 u 0.42 u 
0.44 u 0.43 u o;2 J 
0.44 u 0.43 u 0.42 u 
0.44 u 0.43 u 0.052 J 
0.44 u 0.43 u 0.52 

J*- Qualified as estimated In the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB13 06T05/SB13 
Date Sampled: 9/15/1998 9/15/1998 

Sample Depth From: 10 10 
Sample Depth To: 12 12 

Laboratory Number: 366027 366027R1 
Sample Type: 

Semlvolatlles UNITS 
- CONTINUED -

Fluoranthene mg/Kg 11 9.9 
Fluorene mg/Kg 1.3 J 1.2 J 
lndeno(1 ,2,3-cd)pyrene mg/Kg 1.8 J 2 J 
Naphthalene mg/Kg 0.52 J 0.53 J 
Phenanthrene mg/Kg 6.8 6.8 
Phenol mg/Kg 2 u 2 u 
Pyrene mg/Kg 11 9.7 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg 61.03 58.13 
Metals, Total UNITS 
Arsenic, Total mg/Kg 20.9 NA 
Barium, Total mg/Kg 264 NA 
Cadmium, Total mg/Kg 41.1 J* NA 
Chromium, Total mg/Kg 177 NA 
Lead, Total mg/Kg 1,580 J* NA 
Mercury, Total mg/Kg 0.36 J* NA 
Selenium, Total mg/Kg 5.2 NA 
Silver, Total 

--
_mg/~ '--- 3.2 NA 

-- -

LEGEND: B - Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO • Not Detected NA- Not Analyzed 

06-10-1999 

06T05/SB14 06T05/SB14 
9/15/1998 9/15/1998 

12 12 
14 14 

366028 366028R1 

0.77 J 0.78 J 
0.14 J 0.14 J 
0.26 J 0.23 J 
0.32 J 0.32 J 
0.76 J 0.78 J 
0.83 u 0.83 u 
1.2 1.2 

6.953 6.964 

43.3 NA 
274 NA 
45.5 J* NA 
86.1 NA 

1,760 J* NA 
0.22 J* NA 
6.5 NA 
2.1 NA 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

• 
06T05/SB15 06T05/SB16 06T05/SB17 

9/15/1998 9/15/1998 9/15/1998 
14 16 
16 18 

366029 366030 

0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 

NO 

5 
176 

1.6 
18.8 
28.1 
0.02 
0.6 
0.28 

u 0.43 u 
u 0.43 u 
u 0.43 u 
u 0.43 u 
u 0.43 u 
u 0.43 u 
u 0.43 u 

ND .. 

••••••••• 

4. .... •··· 
212 

J* .. 1 o:86 J* 
19.9 

J* 11.5 J* 
BJ* 0.02 u 
u 0.57 u I 
u 0.27 u 

J•- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

18 
20 

366031 

0.35 
1.2 
0.12 
0.5 
8.2 
0.42 
0.43 

20.662 

3.2 
236 

1.6 
11.6 
24.4 
0.02 
0.61 
0 .• 29 
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Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB17 06T05/SB21 
Date Sampled: 9/15/1998 9/15/1998 

Sample Depth From: 18 6 
Sample Depth To: 20 8 

Laboratory Number: 366031D1 366032 
Sample Type: 

Volatiles UNITS 
1,1-Dichloroethane ug/Kg NA 6.2 u 
2-Butanone ug/Kg NA 5.5 J 
2-Hexanone ug/Kg NA 6.2 u 
4-Methyl-2-pentanone ug/Kg NA 6.2 u 
Acetone ug/Kg NA 100 
Benzene ug/Kg NA 6.2 u 
Carbon disulfide ug/Kg NA 6.2 u 
Chlorobenzene ug/Kg NA 6.2 u 
Ethylbenzene ug/Kg NA 6.2 u 
m,p-Xylene ug/Kg NA 6.2 u 
Methylene chloride ug/Kg NA 6.2 u 
o-Xylene ug/Kg NA NA 
Styrene ug/Kg NA 6.2 u 
Tetrachloroethane ug/Kg NA 6.2 u 
Toluene ug/Kg NA 6.2 u 
Trichloroethane ug/Kg NA 6.2 u 
Xylenes (total) ug/Kg NA NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg NA 105.5 
Semivolatiles UNITS 
1,2,4-Trlchlorobenzene mg/Kg 1.7 DU 2.1 u 
2,4-Dimethylphenol mg/Kg 1.7 DU 2.1 u 
2-Methylnaphthalene mg/Kg 8.6 D 0.11 J .· 
4-Methylphenol mg/Kg 1.7 DU 2.1 u 
Acenaphthene mg/Kg 1.2 JD 2.1 u 
Acenaphthylene mg/Kg 1.7 DU 2.1 u 
Anthracene mgJKg 0.61 JD 2.1 u .· 
Benzo(a)anthracene mg/Kg 0.2 JD 2.1 u 
Benzo(a)pyrene mg/Kg 0.21 JD 2.1 u 
Benzo(b )fluoranthene mg/Kg 0.21 JD 2.1 u 
Benzo(g, h, i)perylene mg/Kg 0.11 JD 2.1 u 
Benzo(k)fluoranthene mg/Kg 0.19 JD 2.1 u 
Bis(2-ethylhexyl)phthalate mg/Kg 1.7 DU 2.1 u 
Butylbenzylphthalate mg/Kg 1.7 DU 2.1 u 
Chrysene mgJKg 0.23 JD 2.1 u 
Di-n-butylphthalate mg/Kg 1.7 DU 2.1 u 
Dibenzo(a,h)anthracene mg/Kg 1.7 DU 2.1 u 
Dibenzofuran mg/Kg 0.56 JD 2.1 u 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected NA - Not Analyzed 

06-10-1999 

06T05/SB21 06T05/SB22 
9/15/1998 9/15/1998 

6 8 
8 10 

366032R1 366033 

NA 6.4 u 
NA 14 
NA 6.4 u 
NA 6.4 u 
NA 190 
NA 6.4 u 
NA 1.3 J ,' NA 6.4 u 
NA 6.4 u 
NA 6.4 u 
NA 6.4 u 
NA NA 
NA 6.4 u 
NA 

' 

6.4 u 
NA 6.4 u 
NA 6.4 u 
NA NA 

NA 205.3 

''. 0.42 UR .· 2.1 ( u .I 

0.42 UR 2.1 u 
0.021 J 0.86 J 
0.019 J 2.1 u 
0.42 UR 0.91 J 
0.42 UR 0.12 J 
0.42 UR 0.63 J 
0.42 UR ' 0.63 J 
0.42 UR 0.81 J 
0.42 UR 1 J 
0.42 UR 0.5 J 
0.42 UR 1.1 J 
0.42 UR 2.1 u 
0.42 UR 2.1 u 
0.026 J 0.12 J 
0.42 UR 2.1 u 
0.42 UR 0.18 J 
0.42 UR 0.84 J 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T05/SB23 06T05/SB23 06T05/SB23D 

9/15/1998 9/15/1998 9/15/1998 
10 10 10 
12 12 12 

366034 366034R1 366035 
Duplicate 

6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 

12 J* NA 11 J* 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 1.8 J 
NA NA NA 

6.6 u I' NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
6.6 u NA 6.2 u 
NA NA NA 

12 ,' NA 12.8 

0.44 u, NA 0.44 u 
0.44 lf ,,··· NA 0.44 u 
0.43 J' .. · ... NA 0.14 J 
0.44 u NA 0.44 u 
0.44 u NA 0.44 u 
0.44 u NA 0.44 u 
0.034 J NA ' 0.44 u 
0.33 J NA 0.071 J 
0.42 J NA '0.1 J 
0.34 J NA 0.095 J 
0.3 J NA 0.065 J 
0.44 NA 0.1 J 
0.44 u NA 0.44 u 
0.28 J NA 0.44 u 
0.39 J NA 0.095 J 
0.44 u NA 0.44 u 
0.077 J NA 0.44 u 
0.22 J NA 0.064 J 

J*- Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

• 
Sample Point: 06T05/SB17 06T05/SB21 06T05/SB21 06T05/SB22 06T05/SB23 06T05/SB23 06T05/SB23D 

Date Sampled: 9/15/1998 9/15/1998 9/15/1998 9/15/1998 9/15/1998 9/15/1998 9/15/1998 
Sample Depth From: 18 6 6 8 10 10 10 

Sample Depth To: 20 8 8 10 12 12 12 
Laboratory Number: 36603101 366032 366032R1 366033 366034 366034R1 366035 

Sample Type: Duplicate 
Semivolatiles UNITS 

• CONTINUED - •••.. ··· .. · ·•· 
Fluoranthene mg/Kg 0.36 JD 2.1 U 0.031 J 2.5 • .. 0.65 NA 0.16 J 
Fluorene mg/Kg 1.8 D 2.1 U 0.42 UR 0.81 J 0.44 U NA 0.44 U 
lndeno(1 ,2,3-cd)pyrene mg/Kg 0.1 JD 2.1 U 0.42 UR 0.35 J 0.24 J NA 0.046 J 
Naphthalene mg/Kg 0.59 JD 2.1 U 0.42 UR 0.68 J 0.21 J NA 0.056 J 
Phenanthrene mg/Kg 8.6 D 0.17 J 0.034 J 3.7 0.6 NA 0.19 J 
Phenol mg/Kg 1.7 DU 1.2 J 1 J* 1.8 J 0.085 J NA 0.089 J 
Pyrene mg/Kg 0.34 JD 2.1 U 0.026 J 1.2 J 0.65 NA 0.13 J 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg 23.97 1.54 1.157 19.4 .. 5.696 .· NA 1.407 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 0.75 U NA 6.4 1.9 NA 12.8 
Barium, Total mg/Kg NA 122 NA · 100 161 NA 151 
Cadmium, Total mg/Kg NA 3.7 J* NA · 7.9 J* 2.9 J* NA 11.5 J* 
Chromium, Total mg/Kg NA 720 NA 292 15.6 NA 43.3 
Lead, Total mg/Kg NA 60.7 J* NA 434 J* 79.6 J* NA 421 J* 
Mercury, Total mg/Kg NA 0.02 U NA 0.03 BJ* 0.02 U NA 0.14 J* 
Selenium, Total mg/Kg NA 4.2 NA >2.7 0.64 U NA t 1.4 • • 
Silver, Total mg/Kg NA 0.49 8 NA · .· 1.2 8 0.3. U NA 0.11 · 8 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzad 

06-10-1999 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% calibration range 
NO • Not Detectad 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J< - Qualified as estimated In the QC evaluation 
u• -Qualified as undetected in the QC evaluation 
E - Concentration excaads calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB23D 06T05/SB24 
Date Sampled: 9/15/1998 9/15/1998 

Sample Depth From: 10 12 
Sample Depth To: 12 14 

Laboratory Number: 366035R1 366036 
Sample Type: 

Volatiles UNITS 
1, 1-Dichloroethane ug/Kg 6.2 u 6.3 u 
2-Butanone ug/Kg 6.2 u 6.3 u 
2-Hexanone ug/Kg 6.2 u 6.3 u 
4-Methyl-2-pentanone ug/Kg 6.2 u 6.3 u 
Acetone ug/Kg 11 J* 4.9 J 
Benzene ug/Kg 6.2 u 6.3 u 
Carbon disulfide ug/Kg 6.2 u 6.3 u 
Chlorobenzene ug/Kg 6.2 u 6.3 u 
Ethylbenzene ug/Kg 6.2 u 6.3 u 
m,p-Xylene ug/Kg 6.2 u 6.3 u 
Methylene chloride ug/Kg 6.2 u 6.3 u 
o-Xylene ug/Kg NA NA 
Styrene ug/Kg 6.2 u 6.3 u 
Tetrachloroethane ug/Kg 6.2 u 6.3 u 
Toluene ug/Kg 6.2 u 6.3 u 
Trichloroethane ug/Kg 6.2 u 6.3 u 
Xylenes (total) ug/Kg NA NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 11 4.9 
Semivolatlles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 0.4 u 
2,4-Dimethylphenol rng/Kg NA 0.4 u 
2-Methylnaphthalene mg/Kg NA 0.4 u 
4-Methylphenol mg/Kg NA 0.4 u 
Acenaphthene mg/Kg NA 0.4 u 
Acenaphthylene mg/Kg NA 0.4 u 
Anthracene mg/Kg NA 0.4 u 
Benzo(a)anthracene mg/Kg NA 0.4 u 
Benzo(a)pyrene mg/Kg NA 0.4 u 
Benzo(b)fluoranthene mg/Kg NA 0.4 u 
Benzo(g,h, i)perylene mg/Kg NA 0.4 u 
Benzo(k)fluoranthene mg/Kg NA 0.4 u 
Bis(2-ethylhexyl)phthalate mg/Kg NA 0.4 u 
Butylbenzylphthalate mg/Kg NA 0.4 u 
Chrysene mg/Kg NA 0.4 u 
Di-n-butylphthalate mg/Kg NA 0.4 u 
Dibenzo(a,h)anthracene mg/Kg NA 0.4 u 
Dibenzofuran mg/Kg NA 0.4 u 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% cahbration range 
NO - Not Detected NA - Not Analyzed 

06-10-1999 

06T05/SB25 06T05/SB26 
9/15/1998 9/15/1998 

14 16 
16 18 

366037 366038 

12 u 11 u 
74 56 
12 u 11 u 
12 u 11 u 

350 270 
12 u 11 u 

2.4 J 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 

NA NA 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 

NA NA 

426.4 326 ' ... 

0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T05/SB26 06T05/SB27 06T05/SB31 
9/15/1998 9/15/1998 9/16/1998 

16 18 6 
18 20 8 

366038R1 366039 366181 

NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 8.6 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA NA NA 
NA 6.8 u 9.7 u 
NA 6.8 u 9.7 u 
NA' .' 6:8 u 9.7 u 
NA 6.8 u 9.7 u 
NA NA NA 

NA 8.6 NO ·.; 

NA 0.45 u 0.37 u 
NA 0.45 u 0.37 u 
NA 0.45 u 0.06 'J 
NA 0.45 u 0.37 u 
NA 0.45 u 0.37 u 
NA 0.45 u 0.37 u 
NA 0.45 u 0.37 u 
NA 0.45 u 0.076 J 
NA 0.45 u 0.11 J 
NA 0.45 u 0.12 J 
NA 0.45 u 0.12 J 
NA 0.45 u 0.11 J 
NA 0.45 u 0.07 J 
NA 0.45 u 0.48 
NA 0.45 u 0.098 J 
NA 0.45 u 0.37 u 
NA 0.45 u 0.035 J 
NA 0.45 u 0.017 J 

J*- Qualified as estimated in the QC evaluation 
U • - Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB23D 06T05/SB24 
Date Sampled: 9/15/1998 9/15/1998 

Sample Depth From: 10 12 
Sample Depth To: 12 14 

Laboratory Number: 366035R1 366036 
Sample Type: 

Semlvolatiles UNITS 
- CONTINUED -

Fluoranthene mg/Kg NA 0.4 u 
Fluorene mg/Kg NA 0.4 u 
lndeno(1,2,3-cd)pyrene mg/Kg NA 0.4 u 
Naphthalene mg/Kg NA 0.4 u 
Phenanthrene mg/Kg NA 0.4 u 
Phenol mg/Kg NA 0.4 u 
Pyrene mg/Kg NA 0.4 u 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA ND 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 5.3 
Barium, Total mg/Kg NA 217 
Cadmium; Total mg/Kg NA 6.5 J* 
Chromium, Total mg/Kg NA 18.4 
Lead, Total mg/Kg NA 40.3 J* 
Mercury, Total mg/Kg NA 0.02 u 
Selenium, Total mg/Kg NA 0.54 u 
Silver, Total mg/Kg NA 0.25 u 

LEGEND; B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected NA - Not Analyzed 

06-10.1999 

06T05/SB25 06T05/SB26 
9/15/1998 9/15/1998 

14 16 
16 18 

366037 366038 

0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 
0.42 u 0.41 u 

NO NO 

4.7 5.8 
189 164, 

1.3 J* 1.8 J* 
17 15.9 
13.2 J* 24.1 J* 
0.02 u 0.02 u 
0.56 u 0.78 
0.26 u 0.29 u 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T05/SB26 06T05/SB27 06T05/SB31 

9/1511998 9/15/1998 9/16/1998 
16 18 6 
18 20 8 

366038R1 366039 366181 

[';';;;' ' ,,, ,.,. ' ' 

NA 0.45 u 0.12 J 
NA 0.45 u 0.37 u 
NA 0.45 u 0.08 J 
NA 0.45 u 0.02 J 
NA 0.45 u 0.091 J 
NA 0.45 u 0.37 u 
NA 0.45 u 0.098 J 

NA NO ', 1.705 

NA 3 8.7 
NA '' 1,63 '' 171 
NA I 0.57 BJ* 9.7 J* 
NA 12.9 127 
NA 9.7 J* 529 J* 
NA 0.02 u 0.18 
NA 0.59 u 1.9 
NA 0.28 u 0.92 

J*- Qualified as estimated in the QC evaluation 
u•- Qualified as undetected in tha QC evaluation 
E - Concentration exceeds calibration range 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB31 06T05/SB32 
Date Sampled: 9/16/1998 9/16/1998 

Sample Depth From: 6 8 
Sample Depth To: 8 10 

Laboratory Number: 366181R1 366182 
Sample Type: 

Volatiles UNITS 
1 , 1-Dichloroethane ug/Kg 9.7 u 6.8 u 
2-Butanone ug/Kg 9.7 u 17 
2-Hexanone ug/Kg 9.7 u 6.8 u 
4-Methyl-2-pentanone ug/Kg 9.7 u 6.8 u 
Acetone ug/Kg 12 86 
Benzene ug/Kg 9.7 u 6.8 u 
Carbon disulfide ug/Kg 9.7 u 6.8 u 
Chlorobenzene ug/Kg 9.7 u 6.8 u 
Ethylbenzene ug/Kg 9.7 u 6.8 u 
m,p-Xylene ug/Kg 9.7 u 6.8 u 
Methylene chloride ug/Kg 9.7 u 6.8 u 
o-Xylene ug/Kg NA NA 
Styrene ug/Kg 9.7 u 6.8 u 
Tetrachloroethane ug/Kg 9.7 u 6.8 u 
Toluene ug/Kg 9.7 u 6.8 u 
Trichloroethane ug/Kg 9.7 u 6.8 u 
Xylenes (total) ug/Kg NA NA 
Total Detected VOCs UNITS 
Total Volatiles ug/Kg 12 103 
Semivolatlles UNITS 
1 ,2,4-Trichlorobenzene mg/Kg NA 0.41 u 
2,4-Dimethylphenol mg/Kg NA 0.41 u 
2-Methylnaphthalene mg/Kg NA 0.092 J 
4-Methylphenol mg/Kg NA 0.41 u 
Acenaphthene mg/Kg NA 0.41 u 
Acenaphthylene mg/Kg NA 0.41 u 
Anthracene mg/Kg NA 0.41 u 
Benzo(a)anthracene mg/Kg NA 0.41 u 
Benzo(a)pyrene mg/Kg NA 0.04 J 
Benzo(b)fluoranthene mg/Kg NA 0.035 J 
Benzo(g,h,i)perylene mg/Kg NA 0.41 u 
Benzo(k)fluoranthene mg/Kg NA 0.04 J 
Bis(2-ethylhexyl)phthalate mg/Kg NA 0.41 u 
Butylbenzylphthalate mg/Kg NA 0.41 u 
Chrysene mg/Kg NA 0.41 u 
Di-n-butylphthalate mg/Kg NA 0.41 u 
Dibenzo(a,h)anthracene mg/Kg NA 0.41 u 
~nZOTUTan "'!:1'"!:1 ·~"' v ... v 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 

Z - Peak not a typical fuel pattem 
Y - Peak not within 90% calibration range 
NO - Not Detected NA - Not Analyzed 

06-10-1999 

06T05/SB32 06T05/SB33 
9/16/1998 9/16/1998 

8 10 
10 12 

366182R1 366183 

1.4 J 1.6 J 
21 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 

100 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
NA NA 

6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
6.8 u 6.2 u 
NA NA 

122.4 i . 1.6 
... 

.. 

NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.038 J 
NA 0.041 J 
NA 0.043 J 
NA 0.41 u 
NA 0.065 J 
NA 0.41 u 
NA 0.41 u 
NA 0.064 J 
NA 0.41 u 
NA 0.41 u 
·~"' v ... v 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

• 
06T05/SB33 06T05/SB34 06T05/SB35 

.. .. 

9/16/1998 9/16/1998 9/16/1998 
10 12 
12 14 

366183R1 366184 

6.2 
6.2 
6.2 
6.2 
5.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
NA 

6.2 
6.2 
6.2 
6.2 
NA 

5.2 

NA 
NA 
NA 
NA 
NA 
NA 

.. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

·~ 

u .. 6.1 u .. 

u ·. 
6.1 u 

u 6.1 u 
u 6.1 u 
J 6.1 u 
u 6.1 u 
u 6.1 u 
u 6.1 u 
u 6.1 u 
u 6.1 u 
u 6.1 u 

NA 
u 6.1 u 
u /6.1 u 
u 6.1 u 
u 6.1 u 

NA 

.. ···•·, ND ·.· . 

. · · ..... 0.4 u 
0.4 u 
0.021 J 
0.4 u 
0.4 u 
0.4 u 
0.056 J 

.... 0.3 J 
0.29 J 
0.29 J 
0.18 J 
0.38 J 
0.096 J 
0.62 
0.36 . J 
0.4 u 
0.086 J 
v ... v 

J' - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
E - Concentration exceeds calibration range 

14 
16 

366185 

6.5 u •. 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
6.5 u 
NA 

6.5 u 
6.5 u 
6.5 u 
6.5 u 
NA 

NO, ··' .... 

0.41 u .· .. 
0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 .· u 
0.16' J 
0.28 J 
1.5 y 
0.42 
0.41 u 
0.048 J 
0.14 J 
0.44 
0.41 u 
~.18 J 
.... ... 
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• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB31 06T05/SB32 
Date Sampled: 9/16/1998 9/16/1998 

Sample Depth From: 6 8 
Sample Depth To: 8 10 

Laboratory Number: 366181R1 366182 
Sample Type: 

Semivolatiles UNITS 
- CONTINUED -

Fluoranthene mg/Kg NA 0.052 J 
Fluorene mg/Kg NA 0.41 u 
lndeno(1 ,2,3-cd)pyrene mg/Kg NA 0.41 u 
Naphthalene mg/Kg NA 0.024 J 
Phenanthrene mg/Kg NA 0.089 J 
Phenol mg/Kg NA 0.41 u 
Pyrene mg!Kg NA 0.075 J 
Total Detected SVOCs UNITS 
Total Semi-Volatiles mg/Kg NA 0.447 
Metals, Total UNITS 
Arsenic, Total mg/Kg NA 9.6 
Barium, Total mg/Kg NA 101 
Cadmium, Total mg/Kg NA 1.4 J* 
Chromium, Total mg/Kg NA 31.4 
Lead, Total mg/Kg NA 105 J* 
Mercury, Total mg/Kg NA 0.06 
Selenium, Total mg/Kg NA 1.2 
Silver, Total mg/Kg NA 0.24 u 

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

Z • Peak not a typical fuel pattern 
Y • Peak not w~hin 90% calibration range 
NO • Not Detected NA • Not Analyzed 

06-10-1999 

06T05/SB32 06T05/SB33 
9/16/1998 9/16/1998 

8 10 
10 12 

366182R1 366183 

NA 0.062 J 
NA 0.41 u 
NA 0.41 u 
NA 0.41 u 
NA 0.054 J 
NA 0.41 u 
NA 0.076 J 

NA 0.443 

NA 6.3 
NA 140 
NA 0.05 UJ* 
NA 19.2 
NA 30.2 J* 
NA 0.02 u 
NA 0.56·• u 
NA 0.26 u 

J ·Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
0 • Diluted for Analysis 

• 
06T05/SB33 06T05/SB34 06T05/SB35 
9/16/1998 9/16/1998 9/16/1998 

10 12 14 
12 14 16 

366183R1 366184 366185 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.61 0.14 
0.019 J 0.41 
0.16 J 0.28 
0.4 u 0.41 
0.3 J 0.06 
0.4 u 0.41 
0.53 0.1 

4.298 3.748 

. 23.7 0.52 
1,370 0.73 

13.2 J* 25.5 
376 0.11 

1,350 J* 3,520 
1.4 
1.2 

180 

J*. Qualified as estimated in the QC evaluation 
u· · Qualified as undetected in the QC evaluation 
E • Concentration exceeds calibration range 

0.28 
5.2 
0.2 
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LEGEND: 

• • 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB35 06T05/SB36 06T05/SB36 
Date Sampled: 9/16/1998 9/16/1998 9/16/1998 

Sample Depth From: 14 16 16 

Volatiles 
1 , 1-Dichloroethane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Methylene chloride 
o-Xylene 
Styrene 
Tetrachloroethane 
Toluene 
Trichloroethane 
Xylenes (total) 
Total Detected VOCs 
Total Volatiles 
Semivolatlles 
1 ,2,4-Trichlorobenzene 
2,4-Dimethylphenol 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene . 
Di-n-butylphthalate 
Dibenzo(a,h)anthracene 
u1oenzoTUran 

B - Delected in lhe associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

06-10-1999 

Sample Depth To: 16 
Laboratory Number: 366185R1 

Sample Type: 
UNITS 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg NA 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg 6.5 
ug/Kg NA 
UNITS 
ug/Kg NO 
UNITS 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/1\9 1'1/"\ 

Z - Peak not a typical fual pattern 
Y - Peak not within 90% calibration range 
NO - Not Detected 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

18 18 
366186 366186R1 

6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
NA NA 

6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
6.6 u 6.6 
NA NA 

.NO .. NO 

0.021 J NA 
0.4 u NA 
0.035 J NA 
0.4 u NA 
0.019 J NA 
0.4 u NA 
0.035 J ... ·· NA 
0.15 J NA 
0.18 J NA 
0.22 J NA 
0.16 J NA 
0.18 J NA 
0.4 u NA 
0.4 u NA 
0.18 J NA 
0.4 u NA 
0.063 J NA 
U."t u 1'1/"\ 

J - Qualifoed as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

~ ... 

u 
u 
u 
u 
u . 
u 
u 
u 
u 
u 
u 
u 
u 

• [L 

• 
06T05/SB37 

9/16/1998 
18 
20 

366187 

6.7 u 
6.7 u 
6.7 u 
6.7 u 

20 
6.7 u 
1.4 J 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
NA 

6.7 u 
6.7 u 
6.7 u 
6.7 u 
NA 

21.4 
.. 

0.45 u 
0.45 u 
0.45 u 
0.45 u 
0.026 J 
0.45 u 
0.056 J 
0.15 J 
0.15 J 
0.16 J 
0.1 J 
0.12 J 
0.45 u 
0.45 u 
0.17 J 
0.45 u 
0.041 J 
U."t;;> v 

J• - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
E - Concentration excaeds calibration range 
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LEGEND: 

• 

Semivolatiles 

• 
Table 9-5 

SWMU 6 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: 06T05/SB35 06T05/SB36 06T05/SB36 
Date Sampled: 9/16/1998 9/16/1998 9/16/1998 

Sample Depth From: 14 16 16 
Sample Depth To: 16 18 18 

Laboratory Number: 366185R1 366186 366186R1 
Sample Type: 

UNITS 

- CONTINUED -
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
Total Detected SVOCs 
Total Semi-Volatiles 
Metals, Total 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA- Not Analyzed 

06-10-1999 

mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
UNITS 
mg/Kg NA 
UNITS 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 
mg/Kg NA 

Z - Peak not a typical fuel paUem 
Y - Peak not within 90% calibration range 
NO - Not Detected 

0.24 J NA 
0.022 J NA 
0.14 J NA 
0.4 u NA 
0.17 J NA 
0.4 u NA 
0.2 J NA 

2.015 NA 

0.67 u NA 
0.94 u NA 
2.9 J* NA ... 

0.14 u NA 
162 J* NA 

0.05 NA 
1.3 NA 
0.26 lJ NA 

J - Qualified as estimated by the laboratory 
U -Qualified as undetected by the laboratory 
D - Diluted for Analysis 

·:' . 

. ,,., 

,, 

• 
06T05/SB37 I 

9/16/1998 
18 
20 

366187 

' 
0.3 J 
0.032 J 
0.09 J 
0.45 u 
0.23 J 
0.45 u 
0.25 ·J' 

1.815·. 

0.67 u 
0.94' u 
0.24. BJ• 
0.15 u 

26.8 J* 
0.08 
0.76 
0:26 u I 

J*- Qualified as estimated in the QC evaluation 
u·- Qualified as undetected in the ac evaluation 
E - Concentration exceeds calibration range 
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• 
Sample Point: i A04T01/SB1 

Date Sampled: ! 5/19/1998 
Sample Depth From: i 10 

Sample Depth To: . 12 
Laboratory Number: : D98-3766-18 

~----- --

• 
Table 9-6 

AOC 4 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

AO 
5 

D9 

------~-

4T01/SB3 
119/1998 

14 
16 

8-3766-20 

A04T01/SB4 
5/19/1998 

16 
18 

D98-3766-21 

• 
A04T01/SB11 A04T01/SB12 A04T01/SB13 

5/19/1998 5/19/1998 5/19/1998 
10 12 14 
12 14 16 

D98-3766-16 D98-3766-17 D98-3766-22 
__ __ _ _ _ __ _ _ ~-aT__pleT~e__e: ~ 1 - - - -~ --~------ ---------- -- -- ---·----~~-- - --~-

Volatiles ' UNITS : 
Acetone J ug/KQT~----NA~------r- ---NA-~-
Trichloro~~~~- _ _ ___ _ _ _li~~KJL J __ t:-'A I __ _ -~~- __ _ ___ _ 

~~~~ivo~~~-~~:-~~~-t=-~~~%---y _NA [ -- --
--~-------- -------- ------ -----+-------- -
Arsenic, Total mg/Kg NA 
Barium, Total mg/Kg NA 
Cadmium, Total mg/Kg 3.18 DU 
Chromium, Total mg/Kg NA 
Lead, Total mg/Kg 12.9 D 
Mercury, Total mg/Kg NA 
Selenium, Total mg/Kg NA 
Silver, Total mg/Kg NA 

NA 
NA 

3.07 
NA 

21.8 
NA 
NA 

DU 

D 

NA NA 

1'-!A~---- NA 
-----------~--

-----~--

-~~----1------
NA 

----------1---
NA NA 
NA NA 

3.13 DU 3.26 DU 
NA NA 

15.1 D 24.3 D 
NA NA 
NA NA 
NA NA 

NA NA NA 
NA NA NA 

--------

NA NA NA 
t--

--
NA NA NA 
NA NA NA 

24.9 DJ .. 3.12 DU 3.55 
NA NA NA 

681 DJ .. 16.6 DJ .. 144 
NA NA NA 
NA NA NA 
NA NA NA _ ___]____ __ NA 

---- --- ~ ~- ------------

LEGEND: B - Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 
NA • Not Analyzed 

05-23-1999 

F • Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO • Not Detected 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis 

J* • QuaiWied as estimated in the QC evaluation 
U* • Qualified as undetected in the QC evaluation 

Page 1 of 4 
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• 
Sample Point: ,

1 

A04T01/SB11A 
Date Sampled: 5/19/1998 

Sample Depth From: ' 10 
Sample Depth To: ; 12 

Laboratory Number: I 098-3766-25 
Sample Type: 1 

Volatiles ---------- --r-uN"i'fs-- ·- ---

• 
Table 9-6 

AOC 4 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

- -+-

A04T01/SB12A 
5/19/1998 

12 
14 

098-3766-26 

A04T02/SB1 
9/14/1998 

12 
14 

365710 

--- --- ----+----

----
A04T02/SB2 

9/14/1998 
14 
16 

365711 

A04T02/SB3 
9/14/1998 

16 
18 

365712 

A04T02/SB4 
9/14/1998 

18 
20 

365713 

• 
A04T02/SB5 

9/14/1998 
20 
22 

365714 

Acetone ----4--ig/Kg L NA l NA I 7.4 I 8.6 I 6.5 U I 6.5 U I 9.1 I 
1 

Trichloroethene ug/Kg ___ _!!~--- __ NA 6.3 U 6.4 U 6.5 U 6.5 U 6.6 U 
Total Detected VOCs UNITS 

I t------
-:cTc:-o_ta--ciV_o_l_at_ile--:-s~~----~~--- -~-g/_K_g ___ --~~---- NA _ 7.4 8.6 NO NO 9.1 

1 
Metals, Total UNITS I 
Arsenic, Total -- mg/Kg NA NA 5.1 J* 5 J* 5.9 J* 5.1 J* 5.7 J" 
Barium, Total mg/Kg NA NA 161 J* 119 J* 176 J* 143 J* 197 J* 
Cadmium, Total mg/Kg 3.14 DU 3.13 DU 0.04 UJ* 1.2 J* 0.53 BJ* 0.05 UJ* 0.05 UJ* 
Chromium, Total mg/Kg NA NA 20.8 J* 24.6 J* 34.9 J* 19 J* 18.1 J* 
Lead, Total mg/Kg 12.3 D J 20.6 D 12.6 39.5 42.4 11.6 15.4 
Mercury, Total mg/Kli NA NA 0.03 BU* 0.03 BU* 0.05 U* 0.06 U* 0.02 
Selenium, Total mg/Kg NA NA 0.41 UJ* 0.46 UJ* 0.43 UJ* 0.47 UJ* 0.66 
Silver, Total mg/Kg ---~ _ __ ____ -~--~~~ 0.16 UJ* 0.18 UJ* 0.19 BJ* 0.24 BJ* 0.19 

LEGEND: B - Detected in the associated laboratory method blank 
R - Qualiflfld as unusable in the QC evaluation 
NA- Not Analyzad 

05-23-1999 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 
NO - Not Detected 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
0 - Diluted for Analysis 

J• - Qualified as estimated in the QC evaluation 
u· -Qualified as undetected in the QC evaluation 
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• • 
Table 9-6 

AOC 4 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

- -------------- ---· 

. ,_--A04T02/SB15 )812 A04T02/SB13 A04T02/SB14 ·· ·· · sample Point: 1 A04T02/SB11 A04T02 1- -- --- -
Date Sampled: , 9/14/1998 9/14/1 

Sample Depth From: i 12 . 14 
Sample Depth To: I 14 , 16 

I 

f----
Volatiles 

Labor~~~~~-~::~:~--· 3-~57~5- .1 3657 
UNITS I I 

NO 

Acetone I ug/Kgn--··s.s---u····-r---6.6-
_!~~!tloro~~ene .. IJ_~K~I_. ~.5 U J . 6.6 
Total Detected VOCs . UNITS 
!~~~ \/~ICit~s· ·-· ····---· ---· -=ug/Ki l-· ND 

Metals,!.~~~-------- _ UNI!S_ 
Arsenic, Total mg/Kg J* 
Barium, Total mg/Kg 
Cadmium, Total mg/Kg 
Chromium, Total mg/Kg 

Mercury, Total mg/Kg 0.04 BU* 0.0 
Lead, Total mg/Kg [_ 15.5 J 19.9 

Selenium, Total mg/Kg 0.47 UJ* . 0.4 
1 Silver, Total mg/Kg . 0.19 UJ* ___ 0.1 

198 

6 

u 
u 

J* 
J* 
UJ* 
J* 

UJ* 
UJ* 
UJ* 

9/14/1998 
16 
18 

365717 

- -----~-

6.7 u 
6.7 u 

- -- . 

··-----·--
NO 

-·. --------

·····-. .. - ·---··-··--
4.2 J* 

146 J* 
0.05 UJ* 

19.7 J* 
17.2 
0.02 BU* 
0.44 UJ* 
0.17 UJ* 

9/14/1998 9/14/1998 
18 20 
20 22 

365718 365719 
. 

6.4 u 6.5 u 
6.4 u 6.5 u 

·-- -------·~·-· - ---------·~--

------------~ .. - ~--·· 
ND ND 

--· --------------- - ..• ·--· -·-·---

----v-J.-·--·--·· 5 J* 
119 J* 151 J* 

0.05 UJ* 0.05 UJ* 
16 J* 17.2 J* 
10.6 13.5 
0.02 UJ* 0.02 UJ* 
0.46 UJ* 0.44 UJ* 
0.18 UJ* 0.18 UJ* 

·-- ----

• 
A04T02/SB21 A04T02/SB21D 

9/14/1998 9/14/1998 
12 12 
14 14 

365720 365721 
Duplicate 

10 J* 6.8 u 
9.1 J* 6.8 u 

19.1 ND 

22.5 J* 16.2 J* 
265 J* 221 J* 

37 J* 10.2 J* 
229 J* 121 J* 

1,470 470 
0.35 J* 0.18 J* 
2 J* 0.78 J* 
3.3 J* . 1.2 BJ* 

--------- -~- ----

LEGEND: B • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

F • Detected in the associated equipment rinsate blank 
T • Detected in associated trip blank 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis 

J* • Qualified as estimated in the QC evaluation 
u·. Qualified as undetected in the QC evaluation 

NA • Not Analyzed NO • Not Detected 
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LEGEND: 

• • 
Table 9-6 

AOC 4 Phase 2 Trenching Soil Results 
Armco Kansas City Facility 

Sample Point: i A04T02/SB22 A04T02/SB23 A04T02/SB24 A04T02/SB25 
Date Sampled ' 9/14/1998 9/14/1998 9/14/1998 9/14/1998 

Sample Depth From: : 14 16 18 20 
Sample Depth To: · 16 18 20 22 

Laborato_ ry Number: 
1 

365722 i 365723 365724 365725 
Sa!l'ple T~pe: 1 f 

Volatiles _ ----~----

1
' ~TS~----~-~ 

1 1 
Acetone ug/Kg 6.6 U 6.5 U 6.6 U 6.3 U 
Tric~~?~!~en~ _ _ _ u2{KQ_ _ 6.6 U 6.5 U 6.6 U 6.3 U 
Total Detected VOCs UNITS 
!?ta[VoiC~_~s-·==~ _- ~----- _ "i.J~!!<9 ----~NO--~ I NO I NO I NO 

Metals, Total UNITS 
---~------·-----·-···-~--- ·-----
Arsenic, Total mg/Kg 5 J* 3.9 J* 5.3 J* 6 J* 
Barium, Total mg/Kg 153 J* 185 J* 164 J* 174 J* 
Cadmium, Total mg/Kg 0.45 BJ* 0.15 BJ* 0.04 UJ* 1.1 J" 
Chromium, Total mg/Kg 27.5 J* 15.4 J* 18.5 J* 70.8 J* 
Lead, Total mg/Kg 31.8 13.2 12.1 70.1 
Mercury, Total l mg/Kg 0.02 UJ* 0.03 BU* 0.02 BU* 0.03 BU* 
Sel-enium, To.tal _mg/Kg 0.48 UJ* 0.49 UJ* 0.43 UJ* 0.44 UJ* 

·-~~ve_r._!C>t_al_ _ . mg/K~_ -~22~J:_ 0.19 UJ* 0.17 UJ* 0.3 BJ* 

• 

8 • Detected in the associated laboratory method blank 
R • Qualified as unusable in the QC evaluation 

F • Detected in the associated equipment rinsate blank 
T • Detected in associated trip blank 

J • Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 
D • Diluted for Analysis 

J* • Qualified as estimated in the QC evaluation 
u· . Qualified as undetected in the QC evaluation 

NA • Not Analyzed ND • Not Detected 
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LEGEND: 

• • 
Table 9-7 

SWMU 6 Phase 2 Discrete Surface Soil Results 
Armco Kansas City Facility 

Sample Point: 
Date Sampled: 

Sample Depth From: 
Sample Depth To: 

Laboratory Number: 
Sample Type: 

Metals, Total I UNITS -~-~~~~-··-·-··-···-- -·--·-- ------·------··~ ---·-~--~ ----1 
Cadmium, Total mg/Kg 
Lead, Total mg/Kg 

AST05/SR1C 
07/02/1998 

0 
0.5 

D98-4837-1 

AST05/SR2C 
07/02/1998 

0 
0.5 

D98-4837-2 

7~f2--g--t-12,~~~---g-

AST05/SR3C 
07/02/1998 

0 
0.5 

D98-4837-3 

337 D 
12,700 D 

• 

B - Detected in the associated laboratory method blank 
R - Qualdied as unusable in the QC evaluation 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U - Qualified as undetected by the laboratory 
D - Diluted for Analysis 

J•- Qualified as estimated in the QC evaluation 
u• -Qualified as undetected in the QC evaluation 

NA - Not Analyzed ND - Not Detected 

04-02-1999 
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• 

• 

• 

Table 9-8 
SWMU 6/AOC 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

Sample with Sample 

Parameter 20 DAFSSL SSL Exceedence Depth (ft) Sample Result 

Volatiles (IJg/kg) (IJg/kg) 

Ethylbenzene 13000 06T03A I 580 11-11 165000 0 

Methylene chloride 20 06T01 I 581 5-5 24.9 J* 

06T01 I 583 8-8 20.5 OJ 

06T03A I 58128 8-10 53.6 J* 

06T03A I 58138 10-12 38.8 

06T03A I 580 11-11 7260 OJ 

Styrene 4000 06T03A I 580 11-11 5490 OJ 

Toluene 12000 06T03A I 580 11-11 19700 D 

Trichloroethane 60 06T03A I 580 11-11 3850 OJ 

m,p-Xylene 200000 06T03A I 580 11-11 419000 0 

Semivolatiles (mg/kg) (mg/kg) 

8enzo(a)anthracene 2 06T05 I 5812 8-10 7.8 

06T05 I 5813- 10-12 4.1 

06T05 I 5813 10- 12 4 

8enzo(b )fluoranthene 5 06T05 I 5812 8- 10 7.8 

Metals (mg/kg) (mglkg) 

Arsenic 29 06T01 I 583 8-8 58.7 0 

06T03A I 58128 8-10 36.7 0 

06T03A I 58138 10-12 32.4 0 

06T05 I 5814 12-14 43.3 

Cadmium 8 06810 I OP1 1-3 8.02 

06813 I OP1 0-2 10.2 

06814 I OP1 0-2 22.6 

06814A I OP2 2-4 62.6 0 

06T01 I 581 5-5 61.1 0 

06T01 I 582 6.75-6.75 90 

06T02 I 583 12-14 18.1 0 

06T03A I S81 6-8 14 0 

06T03A I 58118 6-8 17 

06T03A I S811C 6-8 61.5 0 

06T03A I 5812 8-10 68.3 OJ* 

06T03A I 58128 8-10 73 0 

06T03A I 5813 10-12 112 OJ* 

06T03A I 58138 10-12 80.5 0 

06T03A I 5814 12-14 42 OJ* 

06T03A I S814A 12-14 52.8 OJ* 

06T03A I 5810 6-8 13.6 0 

06T03A I 582 8-10 61.8 OJ* 

06T03A I 5828 8-10 18.9 

06T03A I 583 10-12 42.9 OJ* 

06T03A I 5838 10-12 24.5 0 

06T03A I SB4 12-14 46.6 OJ* 

06T03A I 585 14-16 13 OJ* 

06T03A I 587 18-20 24.2 OJ* 

06T03A I 580 11-11 15.1 0 

06T03 I 581 5-7 17.7 0 

06T03 I 5811 5-7 46.2 0 

6/10199 K\armcorfi\wcilrflrptltables\Tbl09_8.xls Page 1 of3 



• 

• 

• 

Table 9-8 
SWMU 6/AOC 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

Sample with Sample 

Parameter 20 DAFSSL SSL Exceedence Depth (ft) Sample Result 

Cadmium, Total 8 06T03 I 5812 7-9 43 D 

(continued) 06T03 I S82 7-9 19.9 D 

06T03 I 5820 7-9 9.49 0 

06T05 I S81 6-8 90.1 J* 

06T05 I 5811 6-8 21 J* 

06T05 I 5812 8-10 55.5 J* 

06T05 I 5813 10-12 41.1 J* 

06T05 I 5814 12-14 45.5 J* 

06T05 I 58230 10-12 11.5 J* 

06T05 I 583 10-12 9 J* 

06T05 I 5831 6-8 9.7 J* 

06T05 I 5834 12-14 13.2 J* 

06T05 I 5835 14-16 25.5 J* 

06T05 I SB4 12-14 9.5 J* 

06T05 I 585 14-46 14.1 J* 

A04803 I OP1 4-6 12.3 J* 

A04804 I OP1 2-4 9.6 J* 

A04T01 I 5811 10-12 24.9 J* 

A04T02 I 5821 12-14 37 J* 

A04T02 I 58210 12-14 10.2 J* 

AST05 I SRIC 0-0.5 19.2 0 

AST05 I SR2C 0-0.5 342 0 

AST05 I 5R3C 0-0.5 337 0 

Lead 400 06813 I OP1 0-2 456 J* 

06814 I OP1 0-2 1550 J* 

06814A I OP2 2-4 3620 0 

06T01 I 581 5-5 8210 0 

06T01 I 582 6.75-6.75 727 D 

06T01 I SB4 6.25-6.25 1730 0 

06T03A I 581 6-8 1870 0 

06T03A I 58118 6-8 413 J* 

06T03A I 5811 C 6-8 1790 OJ* 

06T03A I 5812 8-10 1380 OJ* 

06T03A I 58128 8-10 2480 OJ* 

06T03A I 5813 10-12 1750 OJ* 

06T03A I 58138 10-12 1860 OJ* 

06T03A I 5814 12-14 1240 OJ* 

06T03A I S814A 12-14 2500 OJ* 

06T03A I 5818 6-8 402 J* 

06T03A I 5810 6-8 841 0 

06T03A I 582 8-10 3550 OJ* 

06T03A I 5828 8-10 670 J* 

06T03A I 583 10-12 1860 OJ* 

06T03A I 5838 10-12 1050 OJ* 

06T03A I SB4 12-14 2140 OJ* 

06T03A I 585 14-16 630 OJ* 

06T03A I 587 18-20 872 DJ* 

06T03A I 580 11-11 625 0 

6/10/99 K:larmcorfi\wci\rfirptltables\Tbl09_8.xls Page 2 of3 



• 

• 

Table 9-8 
SWMU 6/AOC 4 Soil Results Exceeding Screening Limits 

Armco Kansas City Facility 

Parameter 

Lead, Total 

(continued) 

Mercury 

Selenium 

Silver 

Sample with 

20DAFSSL SSL Exceedence 

400 06T03 I SB1 

06T03 I SB11 

06T03 I SB12 

06T03 I SB2 

06T03 I SB2D 

06T05 I SB1 

06T05 I SB11 

06T05 I SB12 

06T05 I SB13 

06T05 I SB14 

06T05 I SB2 

06T05 I SB22 

06T05 I SB23D 

06T05 I SB3 

06T05 I SB31 

06T05 I SB34 

06T05 I SB35 

06T05 I SB4 

06T05 I SB5 

A04B03 I DP1 

A04B04 I DP1 

A04T01 I SB11 

A04T02 I SB21 

A04T02 I SB21D 

AST05 I SRIC 

AST05 I SR2C 

AST05 I SR3C 

2 06T03A I SB12B 

06T03A I SB13B 

06T03A I SB13C 

5 06T03A I SB11C 

06T05 I SB12 

06T05 I SB13 

06T05 I SB14 

06T05 I SB35 

34 06T05 I SB34 

Notes: 

D = Sample was diluted prior to analysis. 

OAF= Dilution Attenuation Factor 

ft = feet 

Sample 

Depth (ft) Sample Result 

5-7 1090 D 

5-7 1300 0 

7-9 2010 D 

7-9 1040 0 

7-9 511 D 

6-8 3040 

6-8 825 J* 

8-10 2060 J* 

10-12 1580 J* 

12-14 1760 J* 

8-10 2050 

8-10 434 J* 

10-12 421 J* 

10-12 1810 

6-8 529 J* 

12-14 1350 J* 

14-16 3520 J* 

12-14 3410 

14-16 3270 J* 

4-6 1070 

2-4 732 

10-12 681 OJ* 

12-14 1470 

12-14 470 

0-0.5 798 D 

0-0.5 12100 D 

0-0.5 12700 D 

8-10 9.87 D 

10-12 8.68 D 

10-12 2.56 D 

6-8 96 D 

8-10 5.6 

10-12 5.2 

12-14 6.5 

14-16 5.2 

12-14 180 

J = Estimated value; concentration below practical quantitation limit. 

J* = Qualified as estimated by BMWCI during the QC evaluation. 

SSL = Soil Screening Level 

• ** = Value represents a reanalyzed sample result. 

6/10/99 K:\anncorfi\wci\rfirptltables\Tbl09_8.xls Page 3 of 3 



LEGEND: 

~ 

B - Detected in the associated laboratory method blank 
R - Qualified as unusable in the QC evaluation 
NA - Not Analyzed 

04-02-1999 

• 
Table 9-9 

SWMU 6 Groundwater Trench Sample Results 
Armco Kansas City Facility 

Volatiles 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Total Detected VOCs 

I Total Volatiles 

Sample Point: 1· 

Date Sampled: 
Sample Depth From: 1 

Sample Depth To: 
Laboratory Number: 

Sample Type: 
UNITS 

ug/L 
ug/L 
ug/L 

UNITS 
ug/L 

06T01/GW1 
05/20/1998 

10 
12 

D98-3837-9 

5.31 J* 
20.6 J* 
4.65 J 

30.56 

F - Detected in the associated equipment rinsate blank 
T - Detected in associated trip blank 

J - Qualified as estimated by the laboratory 
U • Qualified as undetected by the laboratory 

ND - Not Detected 

·~ 

J* • Qualified as estimated in the QC evaluation 
u· · Qualified as undetected in the QC evaluation 

Page 1 of 1 
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SWMU 6 

LEGEND 

e DIRECT -PUSH BORING LOCATION 

~ DISCRETE SURF ACE SOIL SAMPLING 
LOCATION 

TRENCH LOCATION 

SWMU OR AOC BOUNDARY 

RAILROAD 

BOUNDARY OF PROPERTY SOLD 
TO KC TERMINAL RAILROAD 

BOUNDARY OF TEMPORARY 
EASEMENT FOR KC TERMINAL RAILROAD 

NOTES: 

1. LOCATIONS 06B06A, 06B07 A, 06B10A, 
AND 06B11A WERE ADVANCED FOR 
COLLECTION OF GROUNDWATER ONLY. 
RESULTS FOR THESE SAMPLING LOCATIONS 
ARE PRESENTED WITH SWMU 24. 

2. SAMPLE LOCATIONS AST5-SR1, AST5-SR1A, 
AST5-SR2,AST5-SR2A,AST5-SR3,AND 
AST5-SR4 WERE REMOVED BY VACUUM 
TRUCK DURING RFI PHASE 2 (1998). 

50' 0' 50' 100' ------ --SCALE IN FEET 

Figure 9-1 

SWMU 6/ AOC 4 SOIL 
SAMPLING LOCATIONS 

ARMCO KANSAS CITY F AGILITY 
ARMCO PROPERTY 
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LEGEND 

e DIRECT -PUSH BORING LOCATION 

~ DISCRETE SURF ACE SOIL SAMPLING LOCATION 

TRENCH LOCATION 

I 
rn 

D 

NS 

ONE OR MORE METAL RESULTS !mg/IKgl 
ABOVE SSLs !SEE INSET TABLE> 

ALL METAL RESULTS !mg/Kgl 
BELOW SSLs 

' 

NO SAMPLE WAS COLLECTED AT THIS DEPTH 
INTERVAL 

NOT SAMPLED 

SAMPLING STRATEGY: SHORTER HATCH 
LINES INDICATE THE DEPTH BELOW 
GROUND SURFACE WHERE EACH MARK 
REPRESENTS AN ADDITIONAL . ONE FOOT 
OF DEPTH; LONGER HATCH LINES 
REPRESENT THE SAMPLE DEPTH 
INTERVALS. 

RAILROAD 

SWMU OR AOC BOUNDARY 

.. ,,, ... " . 

\ 
\ 

\ 

\ 
\ 

.,, ,,. , .. · 

0 ' A , o ' 0 

\ 
1.1ET ALS SOIL DETECTIONS ABOVE SSLs 

SSL DEPTH SAI.lPLE RESULT 
PARAMETER (mg/Kg> SAI.lPLE <FT BGS> (mg/Kg> 

ARSENIC 29 061011 S83 8-8 58.70 
06T03AI SB12B 8-10 36.7 0 
06T03AI SB138 10-12 32.40 
06T05/S814 12-14 43.3 

CA01.11UI.I 8 0681()' DP1 1-3 8.02 
0681l/DP1 0-2 10.2 
068141 DP1 0-2 22.6 
06814A'OP2 2-4 62.6 0 
06TOVS81 5-5 61.10 
06TOVS82 6.75-6.75 90 

' \ 
06T02/SB3 12-14 18.10 
06T03/S81 5-7 17.70 

I \ 

\ 1, 
06T03/SB2 7-9 19.90 
06T03/S82D 7-9 9.490 
06T03/SB11 5-7 46.2 0 
06T03/SB12 7-9 430 

'' 06T03AISBD 11-11 15.10 

' 
06T03AISB1 6-8 140 
06T03AISB10 6-8 13.60 
06T03AIS82 8-10 61.8 0 J• 
06T03A/SB3 10-12 42.9 0 J• 
06T03A/S84 12-14 46.6 0 J• 
06T03A/SB5 14-16 13 0 J• 

' ' 
06T03AIS87 18-20 24.2 D J• 
06T03AISB2B 8-10 18.9 
06T03AI SB3B 10-12 24.50 .. .• 06T03AISB12 8-10 68.3 0 J• -
06T03A/SB13 10-12 1120 J• 
06T03AI SB14 12-14 42 D J• 
06T03A/SB14A 12-14 52.8 0 J• 
06T03AI S811B 6-8 17 
06T03AI S812B 8-10 73 0 
06T03A/SB13B 10-12 80.50 
06T03AISB11C 6-8 61.50 
06T05/SB1 6-8 90.1 J• 
06T05/SB3 10-12 9 J• 

I 06T05/SB4 12-14 9.5 J• 
06T05/SB5 14-16 14.1J• 
06T05/SB11 6-8 21 J• 

' ' 
06T05/SB12 8-10 55.5 J• 

' \ 06T05/S813 10-12 41.1J• 
\ 

' 
06T05/SB14 12-14 45.5 J• 

\ 06T05/SB230 10-12 11.5J• 
06T05/SB31 6-8 9.7 J• 
06T05/SB34 12-14 1J.2J• 
06T05/SB35 14-16 25.5 J• 
A04BOll DP1 4-6 12.3 J• 
A04BO.V OP1 2-4 9.6 J• 
A04TOYSB11 10-12 24.9 J• 
A04 T02/ S821 12-14 37 J• 
A04T02/SB210 12-14 10.2 J• 
AST05/SR1C 0-0.5 19.20 

\ AST05/SR2C 0-0.5 3420 
AST05/SR3C 0-0.5 3370 

LEAD 400 06B1.Y DP1 0-2 456 J• 
068141' DP1 0-2 1,550 J• 
06B14A'OP2 2-4 3,6200 
06TOVSB1 5-5 8,2100 
06TOVSB2 6.75-6.75 7270 
06TOVSB4 6.25-6.25 1.7300 
06T03/SB1 5-7 1,0900 
06T03/SB2 7-9 1,0400 

'~ 
' 

06T03/SB2D 7-9 5110 
06T03/SB11 5~7 1;3ooo 
06T03/SB12 7-9 2,010 D 
06T03AISBO 11-11 625 0 
06T03AISB1 6-8 1,8700 
06T03AISB10 6-8 8410 
06T03A/S82 8-10 3,550 0 J• ' 

06T03AISB3 10-12 1,860 0 J• 
06T03A/SB4 12-14 2,1400 J• 
06T03AISB5 14-16 630 0 J• 
06T03A/SB7 18-20 872 0 J• 
06T03A/SB1B 6-8 402 J• 
06T03AISB2B 8-10 670 J• 
06T03AISB38 10-12 1,050 0 J• 
06T03A/SB12 8-10 1,3800 J• 
06T03A/SB13 10-12 1,750 0 J• 

' ' 06T03AISB14 12-14 1,2400 J• 
06T03A/SB14A 12-14 2,500 0 J• 
06T03A/SB11B 6-8 413J• 
06T03A/SB12B 8-10 2,480 0 J• 
06T03A/SB138 10-12 1,860 0 J• 
06T03A/SB11C 6-8 1,7900 
06T05/SB1 6-8 3,040 
06T05/SB2 8-10 2,050 
06T05/SB3 10-12 1,810 
06T05/SB4- 12-14 3.410 
06T05/S85 14-16 3,270 J• 
06T05/SB11 6-B 825 J• 
06T05/SB12 8-10 2,060 J• 
06T05/SB13 10-12 1,580 J• 
06T05/SB14 12-14 1,760 J• 
06T05/SB22 8-10 434 J• 

. 06T05/SB230 10-12 421 J• 
06T05/SB31 6-8 529 J• 
06T05/SB34 12-14 1,350 J• 
06T05/S835 14-16 3,520 J• 
A04B0ll DP1 4-6 1,070 
A04804/ OP1 2-4 732 
A04T01SB11 10-12 681 D J• 
A04T02/SB21 12-14 1,470 
A04T02/SB210 12-14 470 
AST05/SR1C 0-0.5 7980 
AST05/SR2C 0-0.5 12,1000 
AST05/SR3C 0-0.5 12,7000 

MERCURY 2 06T03AISB12B 8-10 9.870 
06T03A/S813B 10-12 8.680 
06T03AISB13C 10-12 2.560 

SELENIUM 5 06T03A/SB11C 6-8 96 0 
06T05/SB12 8-10 5.6 

. . 06T05£SQ13 10-12 5.2 
06T05/SB14 ~. ,2: 14- 6.-s-
06T05/S835 14--16 5.2 

SILVER 34 06T05/SB34 12-14 ' 180.0 

QUALIFIER NOTES: 
0 = Diluted Sample 

OAf • Dilution Attenuation Factor 
J• = Quctified as estimated by BI.1WCI during the QC evaluation. 

SSL = Soil Screening Level 
.. = Value represents a reanalyzed sample result 

NOTES: 

1. DISCRETE SURF ACE SOIL SAMPLES 
COLLECTED DURING RFI PHASE 2 
(1998). 

2. SOIL BORING SAMPLES COLLECTED 
DURING RFI PHASE 1 !1997) AND 
PHASE 2 (1998). 

3. SOIL TRENCH SAMPLES COLLECTED 
DURING RFI PHASE 2 !1998). 

4. LOCATIONS 06B06A, 06B07A, 06B10A, AND 
06B11A WERE ADVANCED FOR COLLECTION 
OF GROUNDWATER ONLY. RESULTS FOR 
THESE SAMPLING LOCATIONS ARE PRESENTED 
WITH SWMU 24. 

5. SEE SWMU 6/AOC 4 DATA RESULTS 
TABLES FOR ADDITIONAL SAMPLE 
INFORMATION. 

50' 0' 50' 100' -------- -SCALE IN FEET 

Figure 9-2 

SWMU 6/AOC 4 METALS 
SOIL RESULTS 

ARMCO KANSAS CITY FACILITY 
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VOC SOIL DETECTIONS ABOVE SSLs 
20 OAF SSL DEPTH 

, __ _ 
I I 
I I ___ , 

SAMPLE RESULT 
PARAMETER (mg/Kgl SAMPLE <FT BGSl (mg/Kgl 

hAETHYLENE CHLORIDE 20 06TOVSB1 5- 5 24.9 J• 
06T01/SB3 8-8 20.5 OJ 
06T03A/SB12B 8- 10 53.6 J• 
06T03A/SB13B 10-12 38.8 

QIJALIFIER NOTES: 
0 = DILUTED SAMPlE 
J-= QUALIFIED AS EST!t.1A TED BY BMWCI DURING THE QC EVALUATION. 

LEGEND 
e DIRECT -PUSH BORING LOCATION 

® DISCRETE SURFACE SOIL SAIAPLING LOCATION 

TRENCH LOCATION 

I 
0 

0 
NS 

NA 

ONE OR MORE VOC RESULTS (mg/Kg> 
ABOVE SSLs (SEE INSET TABLE> 

ALL VOC RESULTS (mg/Kg> 
BELOW SSLs 

NO SAMPLE WAS COLLECTED AT THIS DEPTH 
INTERVAL 

NOT SAMPLED 

NOT ANALYZED 

SAMPLING STRATEGY: SHORTER HATCH 
LINES INDICATE THE DEPTH BELOW 
GROUND SURFACE WHERE EACH MARK 
REPRESENTS AN ADDITIONAL ONE FOOT 
OF DEPTH;LONGER HATCH LINES 
REPRESENT THE SAMPLE DEPTH 
INTERVALS. 

SWMU OR AOC BOUNDARY 

RAILROAD 

NOTES: 

1. DISCRETE SURFACE SOIL SAMPLES 
COLLECTED DURING RFI PHASE 2 
(1998). 

2. SOIL BORING SAMPLES COLLECTED 
DURING RFI PHASE 1 (1997) AND 
PHASE 2 <1998). 

3. SOIL TRENCH SAMPLES COLLECTED 
DURING RFI PHASE 2 (1998>. 

4.LOCATIONS 06B06A, 06B07A,06B10A,AND 
06B11A WERE ADVANCED FOR COLLECTION 
OF GROUNDWATER ONLY. RESULTS FOR 
THESE SAMPLING LOCATIONS ARE PRESENTED 
WITH SWMU 24. 

5.SEE SWMU 6/AOC 4 DATA RESULTS 
TABLES FOR ADDITIONAL SAMPLE 
INFORMATION. 

50' 0 ' 50' 100' 

~~~--~--~--~--;2--~~~~~~~~~~~1 SCALE IN FEET 

Figure 9-3 

SWMU 6/AOC 4 TOTAL 
VOCs SOIL RESULTS 

ARMCO KloNSAS CITY FACILITY 
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... ' PAH .AND SVOC SOIL DETECTIONS ABOVE SSLs 

20 OAF SSL DEPTH SAMPLE RESULT 
'' PARAUETER (mg/Kgl SAMPLE <FT BGSl (mg/Kgl 
B€~0(Al.ANTHRAC!NE 2 

06T05/SB12 8-10 7.8 . 06T05/SB13n 10-12 4.1 
06T05/SB13 10-12 4 

BENZO<BlFLUORANTHENE 5 
06T05/SB12 8-10 7.8 

LEGEND 
e DIRECT -PUSH BORING LOCATION 

~ DISCRETE SURFACE SOIL SAMPLING LOCATION 

TRENCH LOCATION 

10.0 OR I 

10.0 OR Q 

0 

ONE OR MORE PAH/SVOC RESULTS (mg/Kgl 
ABOVE SSLs <SEE INSET T ABLEl 

ALL PAH/SVOC RESULTS (mg/Kg) 
BELOW SSLs 

NO SAMPLE WAS COLLECTED AT THIS DEPTH 
INTERVAL 

NS NOT SAMPLED 

NA NOT ANALYZED 

NO NOT DETECTED 

SAMPLING STRATEGY: SHORTER HATCH 
LINES INDICATE THE DEPTH BELOW 
GROUND SURFACE WHERE EACH MARK 
REPRESENTS AN ADDITIONAL ONE FOOT 
OF DEPTH; LONGER HATCH LINES 
REPRESENT THE SAMPLE DEPTH 
INTERVALS. 

SWMU OR AOC BOUNDARY 

RAILROAD 

NOTES: 

1. DISCRETE SURF ACE son_ SAMPLES 
COLLECTED DURING RFI PHASE 2 
(1998). 

2. SOIL BORING SAMPLES COLLECTED 
DURING RFI PHASE 1 (1997l AND 
PHASE 2 ( 1998). 

3. SOIL TRENCH SAMPLES COLLECTED 
DURING RFI PHASE 2 (1998>. 

4. PAHs WERE ANALYZED DURING RFI PHASE 
1 (199 7l FROM SOIL BORING SAMPLES. 

5. SVOCs WERE ANALYZED DURING RFI PHASE 
2 (1998) FOR TRENCH SOIL SAMPLES 
COLLECTED FROM 06T05. 

6. LOCATIONS 06B06A,06B07A,06B10A,AND 
06B11A WERE ADVANCED FOR COLLECTION 
OF GROUNDWATER ONLY. RESULTS FOR 
THESE SAMPLING LOCATIONS ARE PRESENTED 
WITH SWMU 24. 

7. SEE SWMU 6/AOC 4 DATA RESULTS 
TABLES FOR ADDITIONAL SAMPLE 
INFORMATION. 

50' 0' 50' 100' ----------SCALE IN FEET 

Figure 9-4 

SWMU 6/AOC 4 TOTAL 
P .AH AND SVOC SOIL RESULTS 

ARMCO KANSAS CITY FACILITY 


